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1. PURPOSE OF AND NEED FOR THE ACTION
1.1 Introduction

The General Electric (GE) Company Fuel Fabrication Facility near Wilmington,
North Carolina produces fuel for commerica) light-water nuclear reactors.

This operation includes the conversion of uranium hexafluoride (UFg), normally
enriched in the U-235 isotope up to 4%, to uranium dioxide (U0,). The vo,
powder is pressed into pellets and loaded in Zircaloy tubes which are then
assembled into fuel bundles. The possession and use of these and other nuclear
materials are controlled in accordance with regulations of the U.S. Nuclear

Regu’atory Commission (NRC), "Title 10, Code of Federa) Regulations, Part 70"
(10 CFR 70).

In response to an applicantion (July 25, 1983) by GE for renewal of Special
Nuclear Material License No. SNM-1097, the U.S. Nuclear Regulatory Commission
(NRC), with the technical assistance of Science Applications, Inc., prepared
this environmental assessment pursuant to Council on Environmenta) Quality
(CEQ) regulations (40 CFR Parts 1500-1508) and NRC regulations (10 CFR Part 51),
which implement requirements of the National Environmental Policy Act (NEPA) of
1969 (P.L. 91-190). Paragraph 1508.9 of the CEQ regulations (40 CFR) defines
“"environmental assessment' as fo)lows:

1. An environmental assessment is a concise public document, for which a
federal agency is responsible, that serves to

. briefly provide sufficient evidence and analysis for determining
whether to prepare an Environmental Impact Statement (EIS) or a
finding of no significant impact,

. aid an agency's compliance with the Act when no EIS is necessary,
and

. facilitate preparation of an EIS when one is necessary.

2. An environmental assessment shall include brief discussions of the need
for the proposal, of alternatives as required by Sect. 102(2)(E) of NEPA,
and of the environmental impacts of the proposed action and alternatives.
It shall also include a listing of agencies and persons consulted.

1.2 License History

License No. SNM-1097 was first issued to GE for operations at the Wilmingtor
Plant on January 1, 1969, and fuel manufacturing activities began soon there-
after. In January 1974, in support of an application for renewal of this
license, GE submitted an environmental report which describes the plant's
impacts on the environment during its first five years of operation.' The
Ticense was renewed on December 24, 1976, following the issuance of a negative
declaration and EIA by the NRC in June 1975.2 This new license was to have
expired in Mav 1981, but GE filed a renewal application that fell under the




timely renewal provision of 10 CFR 70.33. GE continued operations under timely
renewal until February 1, 1982, whan the NRC amended License SNM-1097 to include
revised license conditions and established a new expiration date of January 31,
1984. On July 25, 1983, GE requested renewal of the amended license. This
request was supported by a new Environmental Report which emphasizes the envi-
ronmental impacts of plant operétions during the years 1978-1982.3

1.3 Description of the Proposed Action

The proposed action, the full 5-year renewal of License SNM-1097, is necessary
for GE to continue producing fuel used in light-water nuclear reactors. The
fuel manufacturing operation principally involves converting UFg to UD; powder,
pressing the U0, powder into pellets, sintering and grinding the pellets, load-
ing the pellets into Zircaloy tubes, and then assembling the loaded tubes into
fuel bundles. A variety of radiological and nonradiological gaseous, 1iquid,
and solid wastes are generated. After treatment, some of the wastes are
released to the environment. In addition to the nuclear fuel fabrication oper-
ation, there are other operations performed at GE which do not require NRC
licensing (e.g., zirconium metal processing, production of fuel bundle and
mechanical reactor components, and the manufacture of aircraft engine parts)
and are not associated with the proposed action.

1.4 Need for the Action

Although orders for new reactors have decreased in recent years, the nuclear
fuel industry is continuing and is important in filling the total power needs
of the nation. As long as the current demand for nuclear energy continues,
the fuel production rate must keep pace. The role of GE's Wilmington plant in
the overall fuel cycle is shown in Figure 1.1.

The GE fuel manufacturing operation produces assembled U0, fue) bundles for
light-water reactors and U0, products for other fuel fabricators. GE is
currently a major supplier of fuel for boiling water reactors throughout the
world and denial of its license renewal would only be considered if issues of
public health and safety could not be satisfactorily resolved.

1.5 Scope of Review

The staff's environmental review of GE's request for license renewal included
an evaluation of their waste treatment and disposal practices, effluent and
environmental monitoring programs, and recent monitoring data. The Wilmington
plant site was visited by members of the NRC staff to discuss environmental
questions related to the renewal and, when necessary, GE submitted written
responses to the questions. The license application and supporting environ-
mental inforwation have been discussed with NRC's Region II office in Atlanta
and their staff views and concerns have been addressed in the review. The
wilmington Regional Office of the North Carolina Department of Natural Resources
and Community Development was also visited by NRC staff to discuss the State's
effluent and environmental permit programs at the GE site. The State's comments
have also been incorporated into this EIA.
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to tne final process lagoons which outfall into the main site drainage ditch
and eventually to the Northeast Cape Fear River.

The series of unit operations used in the fuel manufacturing operations is
shown in Figure 2.4, and each of the major steps is described separately below.

2.2.1.1 UFg to U0, Conversion

UFg, normally anriched in U-235 up to 4 wt %, is removed from shipping cylinders
by placing the cylinder into a heated chamber where the solid UFg is vaporized.
The UFg gas is either converted to ammonium diuranate (ADU) in a wet chemical
process or to a mixture of Uy0g and uranyl fluoride (U0O,F,) in a dry, direct
conversion (GECO process) patented by GE. The Wilmington plant is equipped
with three conversion lines using the ADU process and four Tines that use the
direct GECO process.

A. Ammonium Diuranate Process

The conversion of UFg to UO, by the ADU process involves the steps outlined in
Figure 2.5. Vaporized UFg is reacted with deionized water to form an aqueous
solution of uranyl fluoride (UOyF;) and hydrofluoric acid (HF). ADU is precipi-
tated by contact with ammonium hydroxide (NH,0H). The ADU is separated from
the water in a dewatering centrifuge. The solid phase (ADU) is routed to a
defluorinator-calciner where it is dried and reduced to Us0g. The powder is
reduced to U0, in a second calciner under an atmosphere of hydrogen (Hz). The
1iquid from the centrifuge is processed through a second centrifuge to remove
additional ADU. The liquid is stored in a quarantine tank, assayed, and routed
to the waste treatment system. In the event that the waste liquid contains
recoverable amounts of uranium, it is recycled for additional purification.

B. GECO Process

The GECO process involves steps shown in Figure 2.6. UFg gas is directed to a
heated chamber where H, derived from cracked ammonia and oxygen from air react
with the UFg to form a mixture of solid UO;F, and Us0g. The hot reacticn pro-
ducts are routed tc porous metal filters where the uranium powders are recovered
from the gas stream. The uranium powderc are defluorinated with steam and
reduced to U0, with hydrogen in a calciner. The product U0, is recovered as a
powder in 5-gallon cans. Offgasses from the porous metal filters are condensed
to produce a useable hydrofluoric acid solution. This recovery of HF reduces
the amount of fluoride wastes produced. The offgas from the defluorinator-
calciner is scrubbed and discharged into the exhaust system.

2.2.1.2 Pellet Forming Process

The U0, powder from either of the conversion processes is blended for density
control, isotopic adjustment, and product homogenation. After blending, the
powder is pressed into pellets slightly larger in diameter than is required.
The pellets are sintered in a furnace under a reducing atmosphere and then
ground to the specified diameter in centerless dry grinders. The pellets are
then inspected and stored.
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2.2.1.3 Rod Fabrication and rFuel Bundle Assembly

The pellets are loaded into Zircaloy tubes that already have the first end
plug welded into place. After loading, the rods are outgassed in ovens and
the closing end plug is seal welded. The fuel rods are cleaned, inspected,
stored, and then manually assembled with fuel element spacers and end fittings
to form fuel bundles. Finished fuel bundles are inspected and packed 1nto
shipping containers.

2.2.1.4 Uranium Purification System

An important component of GE's fuel manufacturing operation which is not shown
in Figure 2.4 is the Uranium Purification System (\'PS). The steps involved in
the UPS are outlined in Figure 2.7. Scrap and other process materials contain-
ing uranium which do not meet the required specifications are routed to the

i UPS for uranium recovery. The materials are dissolved in nitric acid (HNO3)
o to form a solution of uranyl nitrate [UO,(NO3),]. Hydrogen peroxide (Hz0;)

. and ammonium hydroxide (NH,OH) are added to precipitate the uranium as the
tetroxide (UO4+2H,0). The resulting slurry is dewatered in a centrifuge. The
Y tetroxide is dried and calcined in a furnace with a reducing atmosphere to

7 form UO, powder, which is returned to the main process.

The Wilmington plant is equipped with one dedicated UPS process line. If the
requirements for scrap recycle warrant, one of the ADU process lines can be
adapted to recover uranium from scrap materials.

2.2.1.5 Water Supply and Consumption

The GE plant is located beyond the service area of the Wilmington Water
District. Consequently, the water supply for the plant is provided from a
series of 15 wells penetrating an aquifer underlying the plant. These wells
have been approved by the North Carolina Cepartment of Natural Resources and
Community Development. The aquifer is estimated to have an available water
supply of 10 million gallons per day.* The annual water usage at the plant
since its start up has ranged from 208 to 310 million gallons with a 14-year
average of about 250 million gallons per year.3 During the years with the
maximum usage, the average daily consurption was about 1 million gallons or
less than 10% of the available water supply. Therefore, water withdrawal
rates to support GE activities are not expected to have significantly
affected the water level in the aquifer.

About 92% of the water withdrawn from the wells is eventually discharged to an
onsite drainage ditch that outfalls into the Northeast Cape Fear River.® There
are no known direct users of the river water downstream of the GE plant outfall.
. The liquid waste is treated in a series of lagoons before discharge and its

P quality at the point of release is controlled by both the NRC and the State of

£ North Carolina (Sections 2.2.2.2 and 4.1.1.2). The portion of water that is
not released in this liquid waste stream is either shipped offsite or reused
(in accordance with NRC licensing), lost through evaporation, or consumed as
potalLle water,
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2.2.1.6 Process Chemicals and Storage

Chemicals and gases used in fuel manufacturing, scrap recovery, waste processing,
and non-fuel metal working are stored at various locations at the site. The
locations of the storage facilities for each chemical or gas and the maximum
quantities stored are shown in Figure 2.8

2.2.2 Waste Confinement and Effluent Control
2.2.2.1 Gaseous emissions

Particulates are removed from the ventilation system servicing uranium process
areas through the use of high efficiency particulate air (HEPA) filters. This
filter type has a particle removal efficiency of 99.97% for 0.3 micron diameter
particles. When the HEPA filters are loaded with particulates, as determined

by measuring the pressure differential across the filter, they are removed and
replaced. Exhaust systems that experience high particulate concentrations
usually use more than one HEPA filter operated in series and/or roughing filters
placed before the HEPA filters to reduce change-out rates.

Operations which could release uranium as mists or vapors are equipped with
water scrubbing systems. The water sprayed into the ventilation air stream
may contain chemicals to assist in the scrubbing action. The air stream from
the scrubber is heated above the dewpoint and is passed through HEPA filters
before being discharged to the environment. Water circulated in the scrubbers
is routed to the uranium purification system or to the conversion process to
recover the uranium scrubbed from the ventilation air stream.

A portion of the ventilation air in the Fuel Manufacturing Building is recir-
culated to conserve heating and cooling energy. The system is designed to
ensure that the flow of air is from areas with low concentrations of uranium to
areas expected to have higher concentrations and to ensure that air leakage is
inward into the uranium processing areas from outside the building. There are
currently 33 release vents at the GE facility where uranium can be exhausted to
the atmosphere. These include points from the fuel manufacturing operations,
waste treatment processes, solid waste incinerator, facility maintenance shop,
and laundry. The release points are low vents rather than raised stacks. Each
vent is equipped with a flow measuring device and a low-porosity filter paper
sampler located downstream of all effluent control equipment. The filter paper
sampler provides a continuous measure of uranium activity in the exhausted air
The filters are changed on a daily or weekly basis depending on the release
point's past contribution to the total discharge The radiolegical data col-
lected for the years 1978-1982 are presented and discussed in Section 4.1.1.1

The uranium fuel manufacturing process is also a source of airborne fluoride

and nitrogen oxide (NO_) emissions. GE reports that four discharge points from
the chemical conversiof operations and one point from the incinerator release
fluorides in addition to uranium to the atmosphere. These exhaust systems are
equipped with the same effluent control equipment as described above (i.e.,
scrubbers and/or HEPA filters) and are also equipped with a filter paper sampler
for continuously measuring the fluoride emissions. The filters used for fluo-
ride analyses are collected on a weekly basis and the results for 1978-1982 are
presented in Section 4.1.1.1. The uranium purification system (UPS) produces
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North Carolina's Department of Natural Resources and Community Development
In the past, the CaF, sludge has accumulated on the lagoon bottoms, but GE
developing a process through which the sludge 1s to be “reated and disposed
(Section 2.2.2.3). The effluent from the fluoride lagoons is transferred
the Final Process Lagoon area north of the Fuel Manufacturing Buildin
(Figure 2.3). The liquid waste is piped above ground for part

but at one point the pipelines turn under ground

At the final process lagoon area, the fluoride waste 1s initially held in an
“aeration basin" for settling and then it is transferred to two final process
lagoons where lime is added and precipitation and final settling occur. The
aeration basin and final process lagoons have packed clay liners About once
every 3 years, the CaF, sludge that accumulates in these lagoons is dredged and
stored onsite (Section 2.2.2.3). The liquid portion is pH adjusted by the addi-
tion of sulfuric acid (H,S0,) and is released to a drainage ditch The final
effluent is sampled before being discharged and its guality is controlled by a
State-issued NPDES permit and by the NRC Recent monitoring data from the

final process lagoon outfall are presentec 1in Section 4.1.1.2 The drainage
ditch, which is a natural creek enlarged and expanded by GE during site develop-
ment. is all on GE's property (about 2.2 miles long) and eventually outfalls
into the Northeast Cape Fear River. About 2,000 feet from the lagoon outfall,

a dam is located in the ditch which is used to impound liquid effluent for
additional treatment, if necessary, or tc monitor releases to protect the
receiving river.

Nitrate Waste

Liquid waste streams containing ammonium nitrate are generated in the UPS
process areas. These wastes are quarantined, analyzed for uranium content,

and eventually transferred by above-ground pipeline to the waste treatment
facility Lime is added to precipitate calcium uranate. The uranium pre-
cipitate is then returned to fuel manufacturing for recovery, and the liquid
waste is discharged to nitrate storage basins in the waste treatment area

The nitrate lagoons are equipped with a single elastomer lining. Solids settle
to the bottom of these lagoons and the liquid portion, if it contains a uranium
concentration below that specified in the license, is transported by truck to

a local paper manufacturer (in accordance with GE's license). The nitrate
solution is used in the nutrient system for a biological waste treatment facil-
ity owned by the paper company. After utilized in this waste treatment system,
the solution is ultimately discharged to the Cape Fear River.

&gw-Level Radioactive Wastes

Low-level radioactive liquid wastes are collected froum laboratory sinks, floor
washings, equipment decontamination operations, protective clothing launcry,
and similar fuel building surfaces. These wastes are centrifuged to remove
solids which are returned to the UPS for uranium recovery The clarified
liquors are recycled if necessary and routed directly to the aeration basin in
the fina) process lagoon area where it is mixed with the liquid fluoride wastes
It is then treated with the fluoride waste and discharged to the site drainage
ditch and then to the Northeast Cape Fear River




Other Process Liquid Wastes

Another uranium-bearing liguid waste produced from GE's fuel manufacturing
operation is a hydrofluoric acid solution generated in the GECO conversion
process Hydrofluoric acid is collected in a bulk storage tank and sampled
for its uranium content. Material containing less than 3 ppm of uranium
currently shipped offsite in accordance with the license for beneficial uses
The solution is transferred to a recipient specified by the license whose uses
of it are such that the uranium will not enter into any food, beverage,
cosmetic, drug or other commodity designed for ingestion or inhalation by, or
application to, a human being. Additionally, the acid in used in a process
which will not release radioactivity to the atmosphere as airborne material
and whose residues will remain in a lagoon system

As shown in Figure 2.9, several nonradiological process ligquid waste: are
produced from other GE operations not associated with uranium processing
Liquid plating wastes and etch solutions are generated by operations in the
Aircraft Engine and Equipment Manufacturing Building. Because of the corrosive
and toxic nature of these wastes. they are defined as hazardous by EPA regula-
tions (40 CFR Part 261). Accordingly, GE's handling of these wastes is being
controlled by the EPA and the State Department of Environmental Health through
permits under the Resource Conservat .n and Recovery Act The plating waste
and etch solutions are treated onsite to remove the metal impurities. The
metals are precipitated into a sludge which is transported to an approved
chemical waste landfill. The supernatant liquid, after sampling and analysis,
is transferred to the fluoride lagoons in the waste treatment facility There

it is mixed with the liquid fluoride waste and is treater and discharged as
described above. Spent nitric acid and nitric-hydrofluoric acid mixtures are
collected from the metal etching operations in the Aircraft Engine, Equipment,
and Fuel Components Manufacturing Buildings These wastes are also classified
as hazardous and are disposed of offsite via an EPA approved deep well injec-
tion facility Spent sodium hydroxide is transported as a feed stock chemical
to an offsite manufacturer and used.

B. sanitary Wastes

Sanitary wastes are collected separately from the process wastes and routed to
an onsite extended aeration treaiment facility which includes sludge settling
and recycle Effluent from the sanitary waste treatment system is combined
with Tiquid process wastes and storm waters in the site drainage ditch and
eventually outfalls into the Northeast Cape Fear River

C Storm Waters

During site development, the plant area was graded to direct storm water
runoff to several small ditches around the s1te which all feed into the mair
site drainage ditch shown in Figure 2.3 Storm waters are mixed with treated
process liquid wastes and sanitary effluents in this ditch and discharged to
the Northeast Cane Fear River The dam in the drainage ditch can be utilized
to contain runoff from the ceveloped areas, if necessary




2.2.2.3 Solid Wastes

Solid wastes are collected for disposal throughout the plant. The wastes are
classified as uranium-contaminated or contamination-free. Each of these
classifications is further subdivided into combustible or noncombustible cate-
gories. Solid wastes known to be contaminated are collected at the point of
origin and processed as described in the following subsections. Wastes
suspected to be contaminated are collected and assayed for uranium content. If
the wastes are found to be free of contamination, they are treated and disposed
of in a variety of ways briefly described below.

A. Noncombustible Contaminated Waste

Noncombustible contaminated waste includes segments of process piping,
ventilation ducting, pumps, motors, valves, and HEPA and other filters from
the air cleaning system. After employing practical chemical or mechanical
recovery methods, the solid wastes are collected into specially designed
boxes, assayed, and shipped offsite (presently to Barnwell, South Carolina)
for ultimate disposal at a Government-licensed waste burial site.

A variety of noncombustible uranium-bearing sludges is stored onsite. The
first is a calcium fluoride (CaF,) sludge generated from the fluoride waste
stream. GE estimates that there is approximately 1.8 x 108 ft3 of this sludge
presently stored onsite containing approximately 1500-2000 ppm uranium. Long-
term disposal of sludge with this uranium content at other than a licensed
disposal site is not currently permitted under existing standards,® so it is
held pending further processing for uranium recovery. The sluige is stored in
either the fluoride lagoons at the waste treatment facility, CaF, storage pits
in the final process lagoon area, or in trenches and on the land surface at a
storage ground in the far northwest corner of the site. GE has initiated a
program for advanced waste treatment of the contaminated process liquid wastes.
This program, called the Uranium Process Management Project (UPMP), is designed
to, among other things, recover uranium from GE's process wastes prior to their
release to the waste treatment facility and subsequent lagoon systems. The
UPMP is consequently intended to reduce the uranium content of newly produced
CaF, sludge to levels acceptable for burial and thereby decrease the accumula-
tion of contaminated sludge during routine operation in the future. GE has
received NRC approval for the construction phase of UPMP and a request for
approval of its operational phase is pending. For the large quantity of CaF,
already on site, GE is investigating a capability to recover the uranium con-
tent rendering the sludge acceptable for burial. By doing this, the Uranium
Recovery Lagoon Sludge (URLS) Project is designed to reduce the present CaF,
inventory and the environmental impact of the waste treatment lagoon system.
The NRC nas approved the construction of a pilot plant to develop this
capability.

In treating the liquid nitrate wastes, a uranium-bearing sludge settles in the
nitrate lagoons at the waste treatment facility. At present, this sludge is
retained in these 1ined lagoons.

Deposits of contaminated zirconium sludge were stored immediately southwest of

the waste treatment facility from 1976 to 1982 (see Figure 3.2 for location of
former zirconium sludge storage area). The sludge was formed by precipitating
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impurities in a solution used for chemical etching of zirconium
precipitate was contaminated with uranium after being accumulated
lagooris which had been previously used to treat other chemical

fuel manufacturing operation The sludge contained about 8 picoci :
gram uranium and consisted of roughly 10% calcium nitrate and 20% calcium fluo
ride among other materials Despite efforts to prevent the movement of these
wastes into the groundwater, monitoring wells located downgradient of the
storage area showed that some contaminants, particularly the nitrates. were
migrating Nitrates in adjacent monitoring I1s rose to as high as 5200 ppn
As a result, the sludge was removed in 1982 and disposed of at a hazardous
waste disposal site in Pinewood, South Carolii Following the excavation
activities required to remove the sludge, the underlying soil left ir

was surveyed by GE and found to contain uranium concentrations
background.® Recent groundwater monitoring results from around

zirconium sludge storage area are yresented in Section 4.1.2.3
1

Combustible Contaminated Waste

Combustible contaminated waste, including such items as rags, mops, paper,
plastic, and worn out protective cloth ng, are decontaminated as much as pra
tical and packaged in wooden boxe: The wastes are then burned in an onsite
incinerator An ash is produced by this process and its method of disposal
depends on uranium content The ash is either buried at an NRC-approved site
or reprocessed offsite at an approved facility for uranium recovery The
recovered uranium, in the form of uranal nitrate, is returned to the Wilmington
plant for further reprocessing in the UPS

Noncontaminated Wastes

>everal noncontaminated solid wastes are produced from GE's operations As

\ |
’

previously mentioned in Section 2.2.2.2, plating waste sludges are transported
1

to an RCRA-2rgroved chemical landfil) S011d wastes that are combustible,

such as oils, certain spent solvents, and ccolant and dye concentrates, are
incinerated either at GE or at an offsite location Other noncontaminated

solid wastes are beneficially used These include scrap metal, spent

caustic D » and wood

vecommissioning
All major material licensees are required to submit a jeneral decommissioning
plan to he effected at t-e end of plant life This plan describes how the
facilities and grounds will be decontaminated so that they can be released for
unrestricted use The plan identifies and discusses the major factors that
influence the cost of decontaminating the facilities and Jrounds d provide
a4 cCost estimate for these activities The decommissioning ar a corporate
commitment to provide funds fo effort are incorporated as
the license On December 11. 198] such conditions were
vicense No. SNM-1097

1NCorpe

“

2.4 Nuclear Material Safeguards

Current safeqguards are set fort!

in Part 70 provide for material




to facility organization, material control arrangements, accountability measure-
ments, statistical controls, inventory methods, shipping and receiving proce-
dures, material storage practices, records and reports, and management control.

The Commission's current regulations in 10 CFR 73 provide requirements for the
physical security and protection of fixed sites and for nuclear materail in
transit. Physical protection requirements for special nuclear materail of low
strategic significance (including low-enriched uranium) include provision for
establishment of controlled access areas, monitoring of these areas to detect
unauthorized penetration, provision of a response capability for unauthorized
penetrations and activities, and establishment of procedures for threats of
theft and for actual thefts.

The Commission's regulations in 10 CFR Parts 70 and 73, described briefly
above, are applied in the reviews of individaul license applications. License
conditions then are developed and imposed which translate the regulations into
specific rquirements and limitations that are tailored to fit the particular
type of plant or faci'ity involved.

The licensee has an approved material control and accounting plan and an
approved physical security plan which meet the current requirements for the
low-enriched uranium which would be possessed at the site. It is concluded,
therefore, that the safeguards-related environmental impact of the proposed
action is insignificant.

2.5 Staff Evaluation of the Proposed Action and Alternatives

The staff believes that the fuel manufacturing operations at the GE facility
are performed in a manner that protects both the public and the environment

from unusual or adverse impact; however, as discussed in the indicated sec-

tions, the staff recommends addition of the following requirements:

a. GE wil) be required to sample possible forage vegetation onsite and
analyze for fluoride on a semiannual basis (Sects. 4.1.1.1(B), 4.1.2.1(8),
and 4.1.3).

GE will be required to notify the NRC Regional Administrator within
10 days of any violation of the NPDES permit (Sects. 4.1.1.2(B) and
4.1.3).

GE will be required to take samples and perform uranium analyses of
bottom sediments from at least three locations in the 1iquid effluent
drainage diich (Sects. 4.1.2.4 and 4.1.3).

GE will be required to take samples from individual supply well numbers 9,
11, and 14 on a monthly basis and analyze for gross alpha and gross beta
concentrations (Sects. 4.1.2.3(E) and 4.1.3).

If any shallow monitoring well specified for periodic monitoring under
the license is found to be dry for extended periods, GE will be required
to take appropriate steps to reposition the well so that a water sample
of the upper aquifer can be obtained. Any changes made tc a well can not




decrease the effectiveness of the overal! groundwater monitoring program
(Sects. 4.1.2.3 and 4.1.3).

f. GE will be required to not move a cylinder containing liquid UFg with the
exception of cylinders containing only residual quantities left after
vaporization (Sects. 4.3.1.2(A) and 4.1.3).

The environmental impazt of continued operation is expected to be insignificant
providing that these requirements are added to the license.
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3. THE AFFECTED ENVIRONMENT

3.1 Site Description

The GE plant site is located in New Hanover County in Southeastern North
Carolina (Figures 2.1 and 2.2). New Hanover County is in the coastal plain
region with the Atlantic Ocean approx mately 10 miles east of the GE piant.

The plant site and surrounding areas are typically flat, swampy, and low-lying
(the average elevation is less than 40 feet above mean sea level). The North
east Cape Fear River, an estuarine branch of the Cape Fear River system, forms
the southwesterly boundary of the plant site. Forest lands border the site to
the north and border much of the south property line; however, there are some
residential areas south of GE's property U.S. Highway 117 forms the east
rorder of the GE site except for approximately 12 acres across the highway used
for employee parking and recreation Plant buildirgs and structures are located
¢ser 1,000 feet from this highway and there is little evidence of industrial
activity from the road. Because of landscaping during site development and a
continued maintenance of the grounds, the plant now appears compatible with the
surroundings.

3.2 Land
3.2.1 Site Area

The plant site occupies a total area of 1664 acres. The developed portion of
the site including manufacturing buildings and support facilities, paved areas,
waste treatment facilities and lagoons, and other landscaped areas consist of
about 338 acres, representing approximately 20% of the total site area. All

of these developed areas are located on the eastern half of GE's property well
above the 100- and 500-year floodplain.® The Northeast Cape Fear River is
tidal and the highest tide recorded in the Wilmington area was 10 feet above
normal during Hurricane Ione in 1955. The plant facilities are located

30-3% feet above mean high tide and, as such, would not be flooded by a tide
eguivalent to the historical high.

Before the plant was constructed, the site had been used for lumbering and farm-
ing and much of the land was stripped of trees. A large portion of the undevel-
oped site area has been replanted with more than 20,000 trees and now approxi-
mately 975 acres of the GE site is forested mostly with pines. Another 182
acres in the southwest section is classified as swamp forest. The remainder

of GE's undeveloped land is a combination of fields, borrow pits, power supply
lines, unpaved roads, and a railroad right-of-way.

3.2.2 Adjacent Area

The area surrounding the GE plant is mostly timbered and agricultural; however,
there are several light commercial establishments and single-family dwellings
interspersed throughout the area A small shopping center is located about

3 miles south of GE on U.S. Highway 117. A few churches, three schools, one
county prison, and three other manufacturing plants (for the production of




ammonium nitrate fertilizer, chemical intermediates, and pile fabrics) are
within 5 miles of the GE syce. Castle Hayne is tne nearest community and it
is located 3 miles northeast of the plant. The property immediately north has
limited residential development, but the property immediately soutt is lightly
residential. The nearest residence to the plant is a single family house
located approximately 1,800 feet south-southeast of the fuel manufacturing
building.

3.2.3 Historic Significance

A gravesite is located on the olant property and at one time (probably in the
mid-1800's) a rice plantation may have also existed on the GE site. GE has
permitted archaeological investigations on the site and has provided visitation
rights to the gravesite. The archaeclogically sensitive areas of GE's property
were not disturbed during plant construction and future activities are not
expected to encroach on the arsas. The city of Wilmington, approximately

6 miles south of the GE site, has a rich historical background and an active
effort is in progress in downtown Wilmington to restore and rebuild its His-
toric District. There are currently five historic sites ‘n Wilmington that

are listed on the National Register of Historic Places.” ine closest natural
feature listed on the National Registry of Natural Landmarks is about 25 miles
southwest of GE (the Green Swamp located 9 miles north of Supply, North
Carolina).® Because of the distance from GE to these nearest historic and
natural sites, operation of the GE facility should not affect their use.

3.3 Regional Demography and Socioeconomic Profile

The area within a 50-mile radius of the plant site encompasses all or part of
eight counties in North Carolina and a small section of northeastern South
Carolina. The area also extends into the Atlantic Ocean (Figure 3.1).

The eastern portion of North Carolina is generally rural with small towns ana
villages interspersed among the farm regions. The cities of Wilmington in New
Hanover County, Clinton in Samson County, and Midway Park in Onslow County are
the only community centers with populations of more than 10,000 within 50 miles
of the plant. According to 1980 census data, the City of Wilmington has a
population of 44,000 and Castle Hayne, the community closest to the plant

(3 miles northeast), has a population of 1,087. Only three incorporated popula-
tion centers within 20 miles of GE have permanent populations larger than 1,000
(they are Burgaw, Wrightsville Beach, and Carolina Beach). The 1980 incrementa)
and cumulative populativi.. #istribution by distance and direction from the plant
is given in Tables 3.1 and 3.2, respectively. The population within 5 miles of
the GE plant is about 11,000 and the total population of the area out to 50 miles
from the plant is about 370,000.

During the period from 1970 to 1980, the population in New Hanover County has
grown by roughly 25%. The surrounding counties shown in Figure 3.1 have
experienced similar population increases. New Hanover County has also become
increasingly urban over this 10-year period (87% urban in 1980 opposed to 70%
in 1970). According to projections of the Wilmington-New Hanover Planning
Department, New Hanover County is expected to grow by another 26,000 residents
(another 25%) by 1990.° The City of Wilmington population has decreased since
1970; however, revitalization efforts are expected to reverse this trend during
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Incremental 1980 population data within 50 miles
of the GE plant by distances and directions
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Table 3.2. Cumulative 1980 population data within 50 miles
of the GE plant by distances and directions

Distance (Miles)

Direction—
0-1 0-2 0-3 0-4 0-% 0-10 0-20 0-30 0-40 0-50
~ 34 113 195 278 345 872 4,644 11,127 18,528 27,835
NNE 3 82 149 222 266 672 2,150 3,19 8,838 18,489
NE 26 71 123 198 267 626 1,224 3,296 20,134 90,477
ENE 18 58 101 161 234 686 2,712 3,929 6,384 9,514
E 23 63 114 177 288 2,001 2,035 2,035 z 035 2.035
> ESE 18 43 109 256 475 4,332 4,332 4,332 4,332 4,332
SE 24 39 74 254 390 8,118 10,563 10,563 10,563 10,563
SSE 32 55 163 601 1,319 25,542 29,095 29,095 29,095 29,095
S 36 144 646 1,108 2,537 46,518 48,287 50,758 50,758 50,758
SSW 38 161 313 329 338 1,316 8,570 13,007 13,731 13,731
w 37 152 322 430 751 3,450 6,591 8,637 15,711 19,531
WSW 37 147 306 480 683  2.316 2,607 4,528 6,985 13,126
" 37 147 309 484 661 1,256 3,533 5,768 10,527 28,801
WNW 37 147 314 480 621 1,329 1,817 4,341 7,653 19,613
Nw 36 144 308 477 615 1,389 2,703 5,071 7.921 10,833
NNw 35 139 262 373 487 1,135 2,646 5,573 9,437 16,524

TOTAL 499 1,705 3,808 6,308 10,937 101,558 127,463 159,209 216,585 365,257




the 1980's. Approximately 2,250 persons are employed at the GE plant GC
projects that this employment level will decrease slightly in the next few
years. The population growth in the vicinity of the plant is not expected to
be influenced by the continued operation of the plant.

3.4 Geology and Seismicity
3.4.1 Geology

The GE site is located in the Coastal Plain Region of North Carclina. This
region is underlain by several layers of sedimentary rocks that generally dip
toward the coast at a rate of 15 feet/mile.'® The bedrock in the New Hanover
County area is about 1,100-1,500 feet deep. The deepest sedimentary layer that
contains rresh water is the Peedee Formation which consists of unconso)idated
greenish-gray silt and sand along with black clay, consolidated calcareous sand-
stone and limesione. The Castle Hayne Formation overlies the Peedee and con-
sists of shelly and siliceous limestone, sandy shell conglomerate, and shel)
beds. The Castle Hayne Formation is a productive limestone aguifer referred

to as the principal aquifer (as opposed to the water table aquifer). Overlying
the Castle Hayne are beach deposits, fossile sand dunes, and stream channe)
deposits consisting of sands and clays. Soils on the eastern (developed)
portion of GE's site are a moderately well-drained conglomerate of fine sandy
loam on the surface and sandy clay loam subsoil. The western area of the
property near the Northeast Cape Fear River consists of a poorly-drained organic
muck mixed with a sandy loam.

3.4.2 Seismicity

The southeastern portion of North Carolina is a relatively quiet seismic region.
Nine events have been reported within 50 miles of the GE site. The plant is
located in a Zone 1 area which corresponds to earthquake intensities of V to VI
on the Modified Mercalli scale. The largest events were of intensity V in 1884
and 1958 and intensity IV to VI in 1886. The site buildings have been designed
to withstand earthquakes with an intensity typical of those occurring in Zone 1
without incurring substantial structural damage.

3.5 Hydrology

3.5.1 Surface Water

The Northeast Cape Fear River receives most of the storm water runoff and al)

of the 1iquid waste discharges from the G plant. The Northeast Cape Fear River
is approximately 125 miles long and, in the vicinity of the GE site, roughly

250 feet wide. It has an average gradient of 0.27 feet/mile and a tota) drain-

age area of approximately 1,740 square miles. About 7 miles south of the planrt

site, the Northeast Cape Fear River joins the Cape Fear River which widens into

an estuary discharging to the Atlantic Ocean about 20 miles further south.

The fiow patterns of the Northeast Cape Fear River reflect its estuarine char-
acteristics. In areas around GE, the river experiences diurnal tides with a
tidal range of 1 L. 5 feet. The water is brackish and the fresh water flow
rate is much lower than the overall river flow rate. The U.5. Geologica)
Survey determined that the volume of water passing the site during a particular
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ebb and flood tidal cycle is 220 million cunic feet and 310 million cubic feet,
respectively, while the fresh water inflow was estimated at only 11 million
cubic feet during the tame period. The river's average fresh water flow rate
exceeds 1,000 ft3/sec and the 10-year, 7-day low flow value representing the
fresh water flow rate past the plant is about 15 ft¥/sec.

Preoperational data (1968) provided by GE show the river to be generally acidic
with a pH of 6.7 to 6.9. Low concentrations of ammonia, nitrate, fluoride, and
metals (chromium, copper, and nickel) are naturally present. The North Carolina
Department of Natural Resources and Community Developmernt has designated the
river best suited for fishing and any other usage except bathing or shellfishing
for market purposes. GE reports that there are no communities or individuals
downstream of the site that are known to use the river for a fresh water supply.
The City of Wilmington obtains its potable water supply from the Cape Fear River
approximately 20 miles above its confluence with the Northeast Cape Fear River.

3.5.2 Groundwater

Groundwater at the GE site occurs in a shallow sand aquifer under water table
conditions and in a semiconfined principal aquifer (Section 3.4.1). These
groundwater units are generally separated from each other by a silty-clayey
layer approximately 10-15 feet below land surface, however, the continuity of
this confining layer is uncertain. The shallow aquifer is not used by GE, but
it does provide yields sufficient for domestic use and small irrigation supplies
in surrounding areas. Water is withdrawn from the principal aquifer for GE's
drinking and process water supplies (Section 2.2.1.5) and the aquifer is a
productive source of fresh water for residential, commercial, and other indus-
trial facilities in the area. Preoperational (1968) chemical characteristics
of groundwater from the principal aquifer are presented in Table 3.3,

Groundwater contours in the shallow aquifer under the GE site are shown in
Figure 3.2. The water table is near land surface and recharge occurs directly
by rainfall. The flow pattern of shallow groundwater according to Figure 3.2
fs from both the north and south towards the main site drainage ditch used to
carry liquid effluents to the Northeast Cape Fear River. Shallow groundwater
does not flow offsite from GE's developed areas. The ditch is approximately

10 feet deep and, depending on the continuity of the confining layer, shallow
groundwater either discharges into the ditch or into the underlying principal
aquifer., The ditch itself may penetrate the clay confining layer in some areas.
Therefore, once in the ditch, some water and 1iquid waste may percolate into
the principal aquifer instead of flowing as surface water into the river. while
such waste migration is possible, contamination of the principal aquifer down-
gradient of the drainage ditch has not been observed (Section 4.1.2.3).

A map of the potentiometric surface of the principal aquifer under the GE site
s shown in Figure 3.3. Geohydrological investigations by GE indicate that
recha of the principal aquifer mainly occurs 6 miles southeast of the site.
Oonor:'.oroundutttr flow for the fon is to the north and west from this
recharge area toward the Northeast Cape Fear River which serves as a discharge
zone. At the GE site, however, groundwater flow in the principal aquifer is
essentially toward the center of a large cone of depression created by the
plant supply wells., It is expected thai groundwater flow in adjacent offsite
areas is also generally toward this cone of depression and toward GE's property.
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strike the North Carolina coast about one to three times per year, only once
every 10 years does a hurricane strike the area with sufficient force to
damage inland pi.perty. The strongest wind recorded in the Wilmington area
was 135 mph (1958 during Hurricane Helene) and the highest tide recorded was
10 feet above normal (1955 during Hurricane Ione). GE states that the plant
buildings are designed to withstand sustained winds of 125 mph with substantial
margins for safety and are located 30-35 feet above the mean high tide. Thus,
winds and tides equivalent to the historical highs are not expected to
significantly impact the plant.?

3.6.3 Meteorology

Onsite meteorological data on wind speeds, directions, and stabiiity class
frequencies are not available from the licensee; however, meteorological char-
acteristics for the area are measured at the New Hanover County Airport about
3.5 miles southeast of the GE site. Because of this short distance from GE and
the flat, featureless terrain in between, meteorological data from the airport
are considered representative of the GE site. Data on the frequency of wind
speeds and directions for a single year (compiied for the 1978-1982 period) are
displayed graphically as a wind rose in Figure 3.4. As shown in this figure,
the predominant wind directions are toward the south and toward the northeast.
The mean hourly wind speed in the vicinity of the site is 8.9 miles per hour.

Annual average atmospheric dispersion factors (X/Q) have been calculated for

16 compass sectors centered on the plant site and for distances out to 50 miles
(Table 3.4). A 4-year (1966-1970) -anual summary of meteorological conditions
measured at the New Hanover County ‘rport was used in this calculation. These
factors in conjunction with a measure of source term strength are used to deter-
mine the concentrations of radionuclides in air at ground levels as a function
of distance and direction from the point of release. The air concentrations

are in turn used to calculate doses and environmental effects caused by airborne
emissions from routine operation of the GE facility (Section 4.2.5).

The X/Q values were produced using the Gaussian Plume Model and diffusion
coefficients for Pasquill type turbulence as in NRC Regulatory Guide 1.111. 1
In generating the X/Q's, the contaminant release was conservatively assumed to
occur at ground level with a correction for initial mixing of the plume within
a building wake.

3.7 Ecology
3.7.1 Terrestrial Biota

There are 13 major biotic communities that have been identified on the GE site.
Eight of the communities are natural and these are characterized by the Upland
Pine-Hardwood Forest; Longleaf Pine-Turkey Oak-Wire Grass Complex;
Pine-Shrub-Wire Grass Savannah; Pond Pine Pocosin, Swamp Forest, Marsh; Open
Water; and Woodland Pond. Another community on the plant site is an area
planted with slash pine, which does not naturally grow in the Wilmington area.
The remaining four community types are old fields, excavated borrow pits,
operational areas, and ditches.
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Native species of plants and animals inhabit the site. A comprehensive list of
the species common to the region is given in Appendix 2-3 of GE's 1974 Environ-
mental Report.' The site's dominant large anima) is the white-tailed deer which
has been occasionally observed. GE estimates that the deer population is about
one deer per 15 acres of undeveloped land. The black bear is an uncommon tran-
sient on the site, but an observation of a bear was recently made on GE's
property. Other mammals in the area include the bobcat, carolina otter,
oppossum, raccoon, mink, muskrat, and several species of mice, bats, and
squirrels. A large number of bird species occupies the area's swamp fore:ts,
marshes, and upland vegetation

3.7.2 Aquatic Biota

Aquatic communities in the vicinity of GE's site mainly exist in the Northeast
Cape Fear River and its associated tributaries and creeks. These waters contain
a large variety of freshwater fish but are also important nursery areas for at
least 19 species of marine finfish. At least three species of commercially
valuable invertebrates are also feund. Waterfow! are largely transieni or
winter residents in the area.

On the GE site, aquatic communities occur essentially in the main site drainage
ditch (Brickyarda Creek) that is a natura) creek enlarged during GE's site devel-
opment (Section 2.2.2.2). In the western portion of the site, this creek flows
through a swamp forest and marsh which also host aquatic organisms. Brickyard
Creek is small and shallow and is tidally influenced in its stretch near the
Northeast Cape Fear River. Its banks are stabi)ized, permitting colonization
by wildlife, and a mix of amphibians, reptiles, birds, insects, and vegetation
exists in and around Brickyard Creek and the onsite marshes.

3.7.3 Threatened and Endangered Species

There are several animal and at least two plant species that are federally
listed as threatened or endangered (50 CFR Parts 17.11 and 17.12) whose present
or former geographic range include North Carolina and conceivably the GE site.
The animal species include the gray bat (Myotis grisescens), peregrine falcon
(Falco peregrinus), brown pelican (Palecanus occidentalis), red-cockaded wood-
pecker (Picoides borealis), American al'igator (Alligagor mississippiensis),
and pine barrens treefrog (Myla andersonii). The two plant species are bunched
arrowhead (Sagittaria fascicu'ata) and smal) whorled pagonia (Isotria medeo-
loides). As far as has been determired by surveys made of the site, there is
no permanent presence of any threatened or endangered species on the federal or
State of North Carolina 1ists. Several species of rare fish inhabit the Cape
Fear River system, possibly in areas near the GE site. There may be a valuable
nursery area for shortnose sturgeon (Acipenser Lrevirostrum), which is on the
federal 1ist, in lower portions of the Northeast Cape Fear River. OUther fish
species which depend en the area that are significant on the state level are
the American and hickory shad, alewife, and blueback herring.

3.8 Background Radiological Characteristics

The State of North Carolina Department of Human Resources routinely conducts a
surveillance program that provides radiological background characteristics of
the area. Background values have also been determined by preoperational
surveys performed by GE and by spe fa) investigations conducted by the EPA and
NRC. The data most representative of background are presented in Table 3 5
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4. ENVIRONMENTAL CONSEQUENCES OF PROPOSED LICENSE RENEWAL

4.1 Monitoring Programs and Mitigatory Measures

An effluent and environmental monitoring program is conducted by GE to dem: -
strate compliance with appropriate environmental protection standards and %c
provide, where possible, site-specific data which would preclude the need io
use conservative assumptions in assessing radiation exposures.

4.7.1 Effluent Monitoring Program

The effiuent monitoring program associated with GE's fuel manufacturing oper:zion
is shown in Table 4.1. The program is #iscussed in detail below along with
results obtained from 1978 to 1982.

Table 4.1 Effluent monitoring program associated with
GE's fuel manufacturing operation

Sample No. of €ollection Sample
Point Samplas Frequency Type Type of Analysis
Airborne 23 Daily or C Gross Alpha and Gross
Discharge Weekly b
Stacks Beta
5 Weekly C Fluoride
Discharge 2 Daily C Uranium; gross Alpha
From Final and gross Beta (weekly)
Process composites); Tc-99 b
Lagoons (Semiannual composite)
Discharge 2 Gaily c Chromium; Copper;
From Final Nickel; Ammonia;
Process Nitrate; Fluoride;
Lagoons Titanium; and Flow
Daily G pH and Temperature
Monthly G Chloride; Sulfate;

Phosphate; total
suspended solids;
alkalinity; BOD; COD;
total solids; and total
dissolved solids
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Table 4.1 Continued

Sample No. of Collection Sample
Point Samples Frequency Type Type of Analysis
Discharge from 1 Monthly G Uranium and pH
Sanitary Waste
Treatment
Facility Daily G Settleable Matter and
Temperature
Daily C Flow and other chemicals

(as 24 hour composites)

a
b

C = Continuous; G = Grab
Samples and Analyses currently reauired by License SNM-1097

4.1.1.1 Airborne Emission Monitoring

A. Radiological

At present there are 33 release points that exhaust uranium compounds to the
environment from normal operation of the GE plant (Section 2.2.2.1). Samples

of exhausted air are obtained continuously from each release point while in

use. Sampling installations include a probe inserted in the air stream, delivery
lines, filter paper sampler, sample pump, flow control valve, and a flow
measuring device. According to GE, isokinetic sampling conditions are approxi-
mated but are not strictly maintained. HEPA filters are designed to remove
99.97% of all particles .3 pm in diameter or larger; thus, particies not removed
by HEPA filtration would predominantly be smaller than .3 pm. With particles
this size, errors caused by anisokinetic sampling are reported to be smal]. 14
The filter papers are changed daily or weekly, depending on the potential for
discharge, and routinely counted for alpha activity. If any daily or weekly
result exceeds 3 x 10-'2 uCi/ml (the most restrictive release 1imit in 10 CFR 20,
Appendix B, Table II for a uranium isotope that may be emitted by GE), action

is taken by GE in accordance with the license. The total volumes and gross
alpha activities discharged during the years 1978 - 1982 are presented in

Table 4.2. The elevated release in 1978 is partl, explained by an accident in
December 1578 during which UFg gas was released indoors and subsequently into
the ventilation system. As a result, approximately 1800 uCi were released to
the environment.!® Other UFg releases are reported to have occurred since

then resulting in smaller releases of radioactivity to the atmosphere. GE's
production rate during this period has increased and, therefore, improved
effluent control has contributed to the downward trend in total activity and
activity concentration shown in Table 4.2.
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Table 4.2 Annual volume and gross alpha activity discharged
to the atmosphere for the years 1978 - 1982

No. of Volume a Total Gross Average Concentration
Release Discharged Alpha Activity At Points of Discharge

Year Points (1015 m1) (Microcuries) (10-12 pCi/ml1)

1978 29 1.4 4092 2.9

1979 29 4.0 1694 0.4

1980 31 3.6 1051 0.3

1981 31 4.0 1105 0.3

1982 33 4.2 624 0.2

8Annual volume releasad from plant operation 7 days per week

Source: General Electric Environmental Report, NEDO-30153, 83 NED 051,
July 1983

B. Nonradiological

The waste incinerator and 4 discharge points from the chemical conversion
operations emit fluorides to the atmosphere. The exhaust from these points

is monitored continuously using the same kind of sampling mechanism described
above for uranium sampling. The filter papers, which are treated with calcium
carbonate to enhance fluoride retention, are changed weekly and analyzed for
fluoride content. Annual results from the Fuel Manufacturing Building for the
years 1978 - 1982 are shown in Table 4.3. The incinerator was not used prior
to April 1982 so fluoride release data for the incinerator are not included in
Table 4.3, bu® monitoring since the incinerator startup shows that its release
contains approximately 0.2 pg/m3 of fluoride.

Table 4.3 Annuel fluoride discharges to the atmosphere from fuel
manufacturing operations for the years 1978 - 1982

Total Fluorides Discharged Fluoride Year
Discharged Volume Concentration
Year (grams) (10'3 cc) (pug/m3)
1978 3642 0.493 7.4
1979 3375 0.853 4.0
1980 5897 0.808 7.3
1981 2518 0.769 3.3
1982 7460 0.828 9.0

Source: General Electric Environmental Report, NEDO-30153, 83 NED 051,
July 1983




Neither the EPA nor the State of Norih Carolina have emission or ambient air
standards for fluorides. OSHA/NIOSH™ has set permissible exposure limits of
2500 pg/m* for fluoride dust and 2000 ug/m® for hydrogen fluoride.'® The
fluoride concentrations to the point of release from GE's Fuel Manufacturing
Building are well below these ambient air standards. GE does not currently
monitor for fluoride in the ambient air but fenceline concentrations would be
even lower following dispersion in the atmosphere. The x/Q at the nearest
site boundary in the predominant wind direction (to the scuth) is 6.9 x 10-5
sec/m®, assuming a ground levul release and building wake effect. Using this
x/Q and the maximum annual fluoride release shown in Table 4.3, fuel manufac-
turing operations during the 1978-1982 period resulted in a calculated maximum
fluoride concentration of 0.02 ug/m® in air at the nearest boundary. This air
concentration is well below the recognized threshold of 0.5 ug/m® for effects
on sensitive plant species.!?

As previously mentioned in Section 2.2.2.1, other GE operations not involved
with uranium processing aisc release fluorides to the atmosphere. GE states
that in 1983 operations in their Fuel Components Building and Aircraft Engine
Manufacturing Building released about 195 kg and 5.2 kg of fluoride, respec-
tively (C. Vaughan, GE, Telephone Communication with S. Wyngarden, April 27,
1984). Using the same x/Q as above, these emissions result in ambient air
concentrations of 0.4 pg/m® and 0.01 pg/m®. respectively at the south boundary.
GE has reported that the filter paper samplers at the point of release have a
fluoride collection efficiency of approximately 74%. Racognizing this effi-
ciency and the uncertainties associated with this type of modeling, the concen-
tration of fluoride in air at the site boundary resuiting from all sources at
GE approaches 0.5 pg/m®. This concentration may produce signs of fiuoride
injury {e.g., browning of leaf marginz) in sensitive plant species such as
conifers, gladiolus and sorghum, but greatly reduced productivity or death of
plants is unlikely at these levels.!?” Accumulations of fluoride in vegetation
of 40 ppm or greater has been known to cause fluorosis in grazing animals.!7® 18
In a special investigation by GE, sampled pine needles from trees onsite were
found to contain a maximum of 3.4 ppm?; however, the fluoride content in vegeta-
tion that could be used for forage has not been examined. In order to demon-
strate that the total fluoride released from GE operations is not impacting the
environment and to provide information for future environmental assessments, GE
will be required to sample possible forage vegetation (grass) onsite and analyze
for fluoride on a semi-annual basis.

4.1.1.2 Liquid Effluent Monitoring

A. Radiological

A1l process waste liquids (with the exception of nitrate wastes) are treated and
collected in 2 final process lagoons (Sect. 2.2.2.2). The effluent from each
lagoon flows into a drainage ditch to the site dam and then to the Northeast
Cape Fear River. This effluent is sampled on a composite basis pregortionate

to the discharge flow (which normally provides a sample every 1000 gallons
discharged) and analyzed daily for uranium. A weekly composite of the daily
samples is analyzed for gross alpha and beta activity and, since 1983, a 6-month

‘0ccupat1onal Safety and Health Administration/National Institute for
Occupational Safety and Health




composite made from the weekly samples is analyzed for technetium-99. Monitor-
ing results for uranium, gross alpha, and gross beta for the years 1978 - 1982

are presented in Table 4.4. The average 235U enrichment in 1983 at GE was about

2.5%, which is slightly higher than the average for previous years (C. Vaughan,
GE, Telephone Communication with S. Wyngarden, June 5, 1984). At 2.5% enrich-
ment, the maximum uranium content shown in Table 4.4 (1.7 ppm in 1980) equates
to approximately 8% of the release limit for uranium to unrestricted waters.

Table 4.4 Annual radioactivity concentrations in final process
lagoon effluent for the years 1978 - 1982

Uranium Content Gross o Cross B

Year (ppm) (10-7 pCi/ml) (10-7 uCi/m1)

Ave Min Max Ave Min Max Ave Min Max
1978 0.5 0.2 3.2 6.3 1.2 43.0 7.3 1.2 27.0
1979 0.5 0.2 1.5 7.1 0.7 17.0 7.2 2.0 29.0
1980 6.7 0.3 1.7 6.7 1.2 16.0 5.8 0.4 13.0
1981 0.6 0.2 1.3 7.3 0.9 €1.0 5.9 1.0 19.0
1982 0.5 0.2 1.2 6.2 1.0 15.0 7.3 1.3 19.0

Source: General Electric Environmental Report, NEDO-30153, 83 MED 051,
July 1983

GE also monitors for uranium in discharge from their sanitary waste treatment

facility. Fer the 1978 - 1982 period, the maximum annual uranium release from
this facility reported by GE is less than 0.04 ppim (5.5 x 10-8 pCi/ml at 0.5%

enrichment) or approximately 0.2%¥ the 10 CFR 20 release limit.

B. Nonradiological

Monitoring for nonradiological parameters in effluent from the final process
lagoons and sanitary waste treatment facility is performed in accordance with
a state-issued NPDES permit. Contaminants of primary concerr in the process
wastewater are nitrogen containing compounds (i.e., ammonia, nitrite, and
nitrate), fluoride, copper, nickel, and chromium. Composite samples from the
finai lagoon effluent are analyzed for these parameters on a daily basis and
separate grab samples are collected for pH and temperature measurements. Grab
samples from the final iagoon effluent are also collected monthiy and analyzed
for other chemicals (shown in Table 4.1). Effluent from GE's final process
lagoons during the 1978 - 1982 period met diccharge limitations specified in
the NPDES permit as demonstrated in Table 4.5.

GE's NPDES permit requires monitoring of the sanitary effluent for several
chemical parameters. Except for a viclation of the NPDES limit for total
suspended solids in July, 1981, effluent from the sanitary waste treatment
facility has also complied with discharge limitations.?3

Under their NPDES authority, the State's Division of Environmental Management
sets and enforces nonradiological effluent limitations for GE. Under NEPA
however, the NRC's environmental assessments of GE operations are required to
evaluate the impact of both radiological and nonradiological contaminants. In
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Table 4.5

from the final process lagoors for the years 1978 - 1982

NPDES discharge limitations and annual nonradiological releases

NPDES Annual Results

Parameter Limit 1978 1979 1980 1981 1982
Fluoride daily mar 160 75 150 128 91 39
(Pounds) monthly ave 80 14 25 20 19 12
Nitrogen-Total of daily max 210 135 202 198 196 188
cembined nitrogen monthly ave 145 36 58 45 54 55
in ammonia,
nitrate, and
nitrite (pounds)
Chromium daily max 1.0 .81 1.0 .46 .74 .26
(pounds) monthly ave 0.5 .08 .07 .06 .08 .06
Copper daily max 2.1 .86 .48 .42 .45 .76
(pounds) monthly ave 1.0 .07 .07 .06 .08 .08
Nickel daily max 1.0 .57 % 5 JEREY ;| .38 .27
(pounds ) monthly ave 0.5 .07 .08 .06 .09 .09
Volume daily max 2400 2000 2296 2080 1974 1786
(103 gallons) monthly ave 1800 576 642 506 561 551
pH (units) Range 6.0~ 6.1 6.1- 6.0- 6.3~ 6.0

9.0 9.0 9.0 9.0 9.0 8.9

.Average values reported are the annual average of monthly values - GE states
that discharges for each individual month were also below permit conditions.

Source: GE Environmental Report, NEDO-30153, 83 NED 051, July 1983

order to avoid duplicative enforcement responsibilities between the state and
NRC but not to compromise the NRC's responsibilities under NEPA, the staff
will require GE to report violations of the NPDES permit to the NRC. This
reporting requirement is particularly important for NPDES-required monitoring
of nonradiological contaminants in the groundwater, which could provide the
NRC with an early warning of a leak potentially allowing radioactive material
to enter the groundwater (Section 4.1.2.3).

4.1.2 Environmental Monitoring Pregram

The environmental monitoring program associated with fuel production activities
at GE is shown in Table 4.6 and recent results are discussed below.




Table 4.6 Environmental monitoring program associated with
Ge's fuel manufacturing operation

Sample No. of Collection Sample

Point Samples Frequency Type Type of Analysis

Air

Ambient air B Weekly C Gross alpha (uranium

stations isotopes on monthly
basis)b

Surface Water

Dam in drain- 1 Daily G Uranium; several non-

age ditch radiological para-
meters

Northeast Cape 1 each Monthly G Uraniumb; BOD;

Fear River - fecal! coliform

upstream and

downstram

Northeast Cape 1 Weekly = Uranium; several

Fear River - nonradiological

GE dock parameters

Cape Fear 1 each Quarterly G Gross alpha and

River - up- b

streen and gross beta

downstream

Groundwater

WT series wells 8 Monthly G Uranium, gross,alpha,
and gross beta
pH; ammonia; nitrate;
fluoride; total
dissolved solids

PL series wells 5 Quarterly G Uranium, gros alpha,
and gross betab
pH; ammonia; nitrate;
fluoride; total
dissolved solids

Z series wells 6 Monthly G Uram‘umb

pH; ammonia; nitrate;
fluoride; total
dissolved solids
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Table 4.6 Continued

Sample No. of Collection Sample

Point Samples Frequency Type Type of Analysis

CaF series 4 Quarterly G Uranium, gross,alpha,

wells and gross beta
Fluoride; total
dissolved solids

Combined supply 1 Monthly G Uraniumb; several

inlet nonradiological
parameters

Supply wells 1 each Monthly G Uranium; nitrate;

No. 9, 11, 14 total dissolved
solids; fluoride
(no. 9 only)

Wells MW5SA 1 each Quarterly G Uranium (Mw5C

and MW5C only); nitrate;
total dissolved
solids

Area

Soil 16 Quarterly G Uraniumb

'C = Continuous; G = Grab

bSaapIes and analyses currently required by License SNM-1097

4.1.2.1 Ambient Air Monitoring

p. Radiological

Since 1980 four air sampling stations have been operated on the GE site

(Figure 4.1) to provide a continuous measure of gross alpha activity in airborne
particulates. The stations are located in predominant wind directions from fuel
manufacturing operations (see Figure 3.4), along the nearest site boundary, and
in the direction of nearest offsite residences. Activity collected by these
samplers is analyzed for uranium isotopes on a monthly basis. Annual results
for gross alpha and isotopic concentrations are presented in Table 4.7.

Using the gross alpha source term of 624 pCi released to the air during 1982
(reported in Table 4.2) and the x/Q of 6.9 x 10-5 sec/m® for the south boundary,
the calculated air concentration at the south sampling station is 1.3 x 10-'%
uCi/m1. This compares very well with the measured value of 1.2 x 10-15 uCi/ml
at that station in 1982.
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Table 4.7 Gross alpha and isotopic concentrations in ambient air from 1980 to 1982

Parameter Sampling Station
SE S SW
Ave Max Min Ave  Max Min Ave Max

Gross a° 6 15 25 19 54 6 36 230

238, <5 <9 12 3.9 2 13 22
235 <2 <2 <3 <3 <3 <2 <4 <8
234y 14 24 45 16 34 6 43 76

Gross o 5 11 24 14 47 6 18 47
23Ny <9 <13 230 81

238y R 12 64 <8 <33
1Y <9 <50 225 63 27 69 138

Gross a S 12 36 12 26 3 14 36
238y <9 <35 87 15 55
235 <3 <8 <14 <7 <3 <9
234y 13 80 293 264 32 86 163

%Gross a Concentrations x 10-16 pCi/ml

bIsotopic Concentrations x 10-'7 uCi/ml

Source: General Electric Environmental Report, NEDO-30153, 83 NED 051, July 1983




To ensure compliance with dose limits for the uranium fuel cycle (40 CFR 130),
License SNM-1097 requires GE to determine the uranium solubility and particle
size distribution of airborne particulates if an average quarterly result from
the air sampling program exceeds 3.45 x 10-'5 uCi/ml. GE reports that no
results have exceeded this action level to date.

B. Nonradiological

As previusly discussed in Section 4.1.1.1 (B), GE does not currently monitor
for fluoride in the ambient air. Atmospheric dispersion calculations indicate
that fuel manufacturing operations result in airborne fluoride concentrations
at the nearest boundary that are far below applicable standards for human
health and environmental protection. To demonstrate, however, that fluoride
is not accumulating in forage vegetation to levels that could cause fluorosis
in grazing animals and to provide useful information for future environmental
assessments, GE will be required to monitor for fluoride in onsite vegetation
on at least a semiannual basis.

4.1.2.2. Surface Water Monitoring

A. Radiological

In accordance with the license, the Northeast Cape Fear River is sampled
upstream and downstream from the GE site and analyzed for uranium content on a
monthly basis. These samples are supplemented by weekly composite samples from
the river adjacent to the south property boundary (at the GE dock). Samples
collected at the GE dock are also analyzed for uranium. Results for the North-
east Cape Fear River for the 1978 - 1982 period are shown in Table 4.8. These
data show that uranium concentrations in the river are essentially the same at
points upstream and downstream of the GE outfall. Values at the GE dock, which
is closer to the outfall and the effluent mixing zone, are slightly elevated but
are also consistent with upstream results. The average downstream concentration
for the period is <.01 ppm uranium which at 2.5% enrichment is equivalent to
13.7 pCi/L. Even though the river is not used for drinking water (Section 3.5.1),
for comparison purposes the gross alpha drinking water limit is 15 pCi/L.

Table 4.8 Annual uranium concentrationsa in the northeast
Cape Fear River for the years 1978 - 1982

Sample Point

Year Upstream GE Dock Downstream

Min Ave  Max Min Ave Max Min Ave Max
1978 <0} <.01 «<.01 <.01 <.01 .02 <.00. <01 «.0)
1979 <.01 <.01 <.01 <.01 <.01 .03 <O <.BL . <08
1980 <.01 «<.01 .01 <.01 <.01 .01 <.01 «<.01 .01
1981 .01 <0 .42 <.01 <.01 .02 <.01 «<.01 .02
1982 <02 <02 .05 <.02 <.03 13 <.02 «<.02 .05

#Uranium concentrations in ppm

Source: General Electric Environmental Report, NEDO-30153, 83 NED 051,
July 1983
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Daily grab samples are collected in the effluent drainage ditch at the dam and
analyzed for uranium. This sampling is performed by GE on an audit basis for
assurance that control systems are functioning.

As discussed in Section 2.2.2.2, GE's treated nitrate wastes are transferred

to a local paper manufacturer. This waste solution is ultmately dischargd to
the Cape Fear River by the paper company. The river is sampled at points
upstream and downstream of the paper company outfall and analyzed for gross
alpha and beta activity. Monitoring results for 1978 through 1982 show that
the downstream values are slightly elevated compared to upstream and that there
is generally an increasing trend for the period at both the upstream and down-
stream locations. This monitoring will be continued and the staff will examine
future results to identify impacts on the Cap Fear River.

B. Nonradiological

In accordance with their NPDES permit, GE monitors the Northeast Cape Fear River
upstream and downstream of the plant outfall for nonradiological parameters.

The samples collected at the GE dock are also analyzed for chemical concentra-
tions. Annual average results from these sampling points during the 1978 - 1982
period for ammonia, nitrate, and fluoride are shown in Table 4.9.

Table 4.9 1978 - 1982 annual average concentrations® of Nonradiological
parameters in the northeast Cape Fear River

Sample Point
Year Upstream GE Dock Bownstream
NHa '%—3 F Wy ~ WOs F NH, — NO;  F

1978 88 1.1 A b 1.3 <.16 5 1.7 <.24
1979 89 1.1 16 . 1.2 <17 70 1.4 <21
1980 89 1.8 .25 . 1.8 33 58 2.1 139
1981 84 2.4 17 . 2.0 21 68 2.1 3
1982 1.86 1.9 16 . 1.4 19 1.7 1.9 21

3Concentrations in ppm

b
NH; analyses not performed at the GE dock

Source: General Electric Environmental Report, NEDO-30153, 83 NED 051,
July 1983.

As shown in Table 4.9, the concentrations of ammonia and nitrate do not differ
significantly at the upstream, downstream, and dock (for nitrates) sampling
stations; however, fluoride concentrations are slightly higher below the

plant. Using the maximum daily fluoride release in the past 5 years (150 1bs
in 1979) and the average flow rate of the river (635 x 10° gallons/day)?®, the
calculated maximum increase in fluoride resulting from GE dicharges is 0.03 ppm.
Therefore, the elevated downstream concentrations of fluoride cannot be solely
attributed to GE and may be the result of other sources in the area.
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In addition, the upstream and downstream samples are analyzed for pH, tempera
ture, biochemical oxygen demand, dissolved oxygen, and fecal coliform. During
the 1978-1982 period, the concentrations of these other parameters, except for
fecal coliform, did not differ significantly from upstream to downstream. The
concentrations of fecal coliforms below the plant were slightly elevated, but
were still well below the state's 1imit applicable to the Northeast Cape Fear
River.'® The dock samples are also analyzed for other parameters, including
metals if a metal concentration at the lagoon outfall exceeds an action guide.
Metal concentrations in the dock samples from 1978 to 1982 were within EPA
drinking water standards.

Liquids in the effluent drainage ditch at the site dam are sampled and analyzed
for several nonradiological parameters to audit treatment system performance.

4.1.2.3 Groundwater Monitoring

Groundwater monitoring at GE is required by the State of North Carolina (under
their NPDES authority) and by the NRC. The NRC-required monitoring is strictly
for radiological parameters and monitoring required by the state is primarily
for nonradiological contaminants. The particular wells that are required by
the NRC and/or state along with the sampling frequencies and types of analyses
are outlined in Table 4.6. These wells are intended to monitor both the water

table and principal aquifers (Sect. 3.5.2) and their locations are shown in
Figures 3.2 and 3.3.

GE's NPDES permit is in the process of peing renewed by the state and is expected
to be reissued in the near future. The state has recently adopted new classifica-
tions and standards for groundwater that, among other things, require compliance
with quality criteria at points at least 20 feet below land surface and 500 feet
from a potential source of contamination.2? The state's groundwater monitoring
requirements at GE will be appropriately modified to reflect these standards.
Because nonradiological contamination in the groundwater wil) provide an early
warning of a possible leak of radioactive material, the staff will recommend

that the state also continue their existing nonradiological monitoring require-
ments at GE.

A. WT Series Wells

The 8 WT wells are used to monitor the shallow aquifer around the waste treat-
ment lagoons. During the 1978-1983 period, only well WT-1 contained significant
radioactive contamination. The radiological monitoring results for this wel)
are shown in Table 4.10. The other WT wells contained an average uranium con-
centration for each year below GE's 1imit of detectability; however, elevated
levels of nitrate and ammonia were observed in several WT wells. Nonradiological
monitoring results for the past 6 years are shown in Table 4.11. The annual
average nitrate concentrations in wells WT-1, 2, 4, 7, and 9 occasionally
exceeded EPA's drinking water limit of 43 ppm, although the shallow aquifer is
not used as a drinking water supply. The EPA has established a limit for the
protection of freshwater aquatic 1ife of 0.02 ppm un-ionized ammonia which, at
typical ambient temperatures and measured pH values (20°C and a pH of 6.5),
equates to a total ammonia concentration of 16 ppm. The ammonia concentrations
measured in the WT wells rarely exceeded this limit. Wells WT-1 and WT-4 also
contained slightly elevated fluoride levels. The maximum fluoride concentration




measured was 3.2 ppm (well WT-4 in 1979). For comparison, GE's NPDES permit
allows daily fluoride discharges in the liquid effluent of 8 ppm.

GE states that these elevated concentrations were caused most recently in 1978
by a damaged sump in the adjacent waste treatment facility and a damaged man-
hole between the nitrate lagoons. The leaks have since been repaired and as
shown in Tables 4.10 and 4.11, the contamination in the W] wells has been
decreasing. The staff, however, is concerned that residual contamination from
previous releases will decrease the effectiveness of the WT wells in detecting
new lagoon leaks (Sect. 4.1.3).

Table 4.10 Annual radiological monitoring results from
well WT-1 for 1978-1983

1978 1979 1980 1981 1982 1983 1983a
Uranium (ppm) Gross Alpha (pCi/1)
Ave 0.22 0.16 0.19 0.10 0.08 0.08 160
Min o®  0.05 0.06 O 0 0 87
Max 0.73 0.32 ¢.31 0.32 0.i8 0.32 230

3Gross alpha analyses added to the program in 1983.
b0 = Less than detectable (0.01 for 1978-81 and 0.02 in 1982
and 1983).

Source: GE Environmental Report, NEDO-30153, 83 NED 051, July 1983
and GE submittal to the NRC dated February 10, 1984°

Table 4.11 Annual average nonradiological monitoring
results for the WT series wells for

1978-1983
Fluoride Nitrate Ammonia
well Year (ppm) (ppm) (ppm)
WT-1 1978 1.8 72.9 6.4
1979 0.9 42.4 0.3
1980 . - 43.9 0.8
1981 1.2 103.0 22.7
1982 ;1 - 27.8 0.3
1983 33 5.6 .91
WT-2 1978 0.1 48.2 0.6
1979 0.2 43.6 0.8
1980 0.3 13.8 1.1
1981 0.1 11.8 0.8
1982 0.2 8.5 0.8
1983 0.3 2.6 1.8
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Uranium-contaminated zirc

£

(Sect. 2.2.2.3) There are




area. Nonradiological monitoring results for tre2 past 6 years from these

1l series wells are presented in Table 4.12. As shown in this table, there was
significant migration of nitrates and ammonia during the period, which led to
the removal and disposition of the sludge in a licensed burial ground. Excava-
tion activities required to remove the sludge (completed in December 1982)
resuited in a flushing of contaminants and a surge of nitrates in 1983 was
observed in downgradient wells ZC and ZE. Prior to that time there had been
little migration of radioactive material, but in 1983 the radioactivity in down-
gradient wells also increased sharply. The maximum gross alpha values observed
were 290 pCi/) in well ZC and 66 pCi/1 in well ZE. As a result, GE installed
downgradient interceptor trenches in early 1983 to collect and prevent the
spread of contaminated groundwater. Subsequent well samples around the former
sludge area have shown decreased contamination and, because the source has been
removed, the concentrations in these wells are expected to return ts background
levels. In order to confirm this, the NRC will require continued monitoring
for radioactivity in the Z series wells and the staff will recommend that the
state continue requiring nonradiological analyses for these well samples.

Table 4.12 Arnual average nonradiological
monitoring results for the
1l series wells for 1978-1983

Nitrates Ammonia
well Year (ppm) (ppm)
B 1978 0.2 0.2

1979 1105 18.9
1980 1260 33.4
1981 1078 43.3
1982 108 3.9
1983 44 3.0
ZC 1978 476 3.2
1979 506 19.3
1980 188 6.5
1981 494 17.9
1982 183 12.9
1983 1568 53.7
4y 1978 1.4 0.3
1979 15.0 0.4
1980 2.8 0.6
1981 2.5 1.8
1982 76.6 1.9
1983 47.7 5.2
LE 1978 0.3 0.1
1979 9.6 0.8
1980 666 16.1
1981 193 11.2
1982 730 12.4
1983 964 16.0
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Table 4.12 Continued

Nitrates Ammonia
Year (ppm) (ppm)

1978
1379
1980
1981
1982
1983

1978 1005
1979 140
1980
1981 (iF
1982 4.
1983 1.0

HONME B WHEMHEOMNN
NN B DOV OO

Source: GE Environmental Report, NEDO-30153,
83 NED 051, July 1983 and GE submittal
to the NRC dated February 10, 1984°

C. PL Series Wells

There are 12 shallow PL wells surrounding the final process lagoons, aeration

basin, and 2 ca'cium {luoride storage pits. Because these wells have histori-
cally been free of contamination, the NRC and the state currently require GE to
monitor only wells PL-1, 3, 5, 8, and 11. Nonradiological monitoring results
for 1978 through 1983 are shown in Table 4.13. Well PL-8 contained fluoride
concentrations above background during the entire period with a maximum value of
4.2 ppm. Fluoride levels in wells PL-10, 11 and 12 were in the 1-2 ppm range
which is also sightly elevated. For comparison, releases of 8 ppm of fluoride
in the liquid effluent stream are currently allowed in GE's NPDES permit and
concentrations of 1 ppm fluoride are commonly used in drinking water supplies
No migration of radiocactive material was detected in the PL wells until 1980
and 1981 in wells PL-10, 11, and 12. The maximum uranium concentration
observed was 0.32 ppm (PL-11 in 1980), which is about half the average uranium
concentration in the final process lagoons. Subsequent samples returned to
background levels. Gross alpha analyses were added to the program in 1983

and available results show <18 pCi/1 in well PL-11.

Table 4.12 Annual average nonradiological monitoring
results for the PL series wells for
1978-1983

Fluoride Nitrate Ammonia
(ppm) (ppm) (ppm)




Table 4.13 Continued

Fluoride Nitrate
Year (ppm) (ppm)

1981
1982
1983

1978
1979
1980
1981
1982
1983

1978
1979
1980
1981
1982
1983

1978
1979
1980
1981
1982
1983

1978
1979
1980
1981
1982
1983

NN N-HW OO0

LW N WWw
oOspOOO NMNUDO

I oocCcoo Oooo
W

NOOODUVN WO OUNO NHEHEN-N
VWOUHESNNE DA EAN OCODODHENS
HUOOEAENW NYNONHENESE OONPWDO S

3pL-3 was dry during 1983

Source: GE Environmental Report, NEDO-30153, 83 NED 051,
July 1983 and GE submittal to the NRC dated
February 10, 1984°

Although these increases in contaminants are considered minor, future trends at
the PL wells should be closely followed; however, GE reports that the PL wells
were dry during the last 3 quarters of 1983 and samples were not collected.
Other dry periods have been experienced at these wells and at other shallow
monitoring wells at GE in the past. Therefore, the staff will require GE to
continue sampling the PL wells and analyzing for radioactivity on a guarterly
basis, but will require GE to take appropriate steps to obtain a sample from
these and other shallow wells if prolonged dry periods are encountered (e.g.,
if a well is dry on two successive sampling occasions). Appropriate steps
include attempting to sample at some other time, deepening the wells, or




installing new wells nearby without decreasing the effectiveness of the overall
goundwater monitoring program.

D CaF Series Wells

Four shallow wells (CaF series) surround the calcium fluoride storage area in
the northwest corner of the site. No migration of uranium or fluoride from this
area into the shallow aquifer was observed during the 1978-1983 period Al
uranium resuits were below GE's 1imit of detection (0.01-0.02 ppm). The maximum
gross alpha measurement at the CaF wells was <2.6 pCi/1. Fluoride concentra-
tions remained at background levels with a maximum of 0.96 ppm fiuoride There
is no trend of concern, except that the CaF wells were frequently dry prior to
1981. At that time, GE deepened the wells to facilitate sample collection The
staff will require GE to take similar action to assure sample collectio: from
these wells if they remain dry for extended periods in the future

Principal Aquifer Wells

GE is required to monitor the underlying principal aquifer at several points
downgradient of potential sources of contamination. Well MW5, the combined
water supply inlet, and individual supply well numbers 9, 11, and 14 are used
to monitor the principal aquifer (Figure 3.3). Available results since 1978
show no contamination and no important trends. The maximum nitrate concentra-
tion observed was 1.6 ppm (well MW5 in 1983) which is well below the EPA's
drinking water limit Similarly, the maximum fluoride concentration, 0.46 ppm
in 1983 at supply well 9, is representative of background and is lower than the
fluoride concentration normally added to drinking water (1 ppm). Almost all
uranium results for the principal aquifer were below GE's minimum detectable
level of 0.02 ppm. Samples in May 1983 contained elevated uranium (a maximum
of 0.14 ppm), but subsequent samples returned to background and the May results
are unexplainable. In an inspection in 1982, the NRC analyzed samples from the
plant site and found a maximum gross alpha concentration of 2.1 pCi/]

GE currently monitors the individual supply well numbers 9, 11, and 14 for
uranium and nonradiological contaminants in accordance with the state's NPDES
permit. The NRC considers these wells to be in strategic positions to detect
waste migration from the lagoons and/or the effluent drainage ditch To ensure
that the early warning provided by these wells is maintained, the NRC will
incorporate radiological monitoring requirements at the wells into License
SNM-1097. Accordingly, a condition will be added to the renewed license
requiring GE to monitor supply wells 9, 11, and 14 for gross alpha and beta
concentrations on a monthly basis. The staff will also recommend that the
state continue appropriate nonradiological monitoring requirements at these
wells. Monitoring at the individual supply wells will provide a better indi-
cation of the principal aquifer quality than is currently provided by monitoring
the combined water supply inlet. Thus, the NRC's requirement to monitor the
combined supply inlet will be discontinued

As previously mentioned, newly cdopted state standards for groundwater require
compliance with quality criteria at depths of at least 20 feet.? The state
will review GE's groundwater conditions and existing monitoring program and take
appropriate action to ensure compliance with these standards and protection of
the principal aquifer




4.1.2.4 Soil Monitoring

In order to monitor the long term buildup of uranium in the surrounding environ-
ment, GE takes soil samples from 16 locations on and offsite and analyzes for
uranium. There is generally an increasing trend in these results during the
1978-1982 period. This trend is the same at onsite sampling stations and at
distant points up to 5 miles away, vhich are expected to be exposed to little
(if any) of GE's airborne uraniun :issions. Therefore, the increasing trend
is not considered solely attributable to plant operations and may be the

result of other sources. The maximum offsite concentration at a point within
1-2 miles of the site is low (.64 ppm which equates to 0.88 pCi/g at an enrich-
ment of 2.5% 235y), but for future trend analyses the staff will require GE to
continue this monitoring program.

There is a potential to accumulate uranium in the sediment of the liquid
effluent drainage ditch. Sediment samples from the ditch are not routinely
collected; however, occasional szmples taken by GE upstream of the dam have
contained uranium concentrations greater than 30 pCi/g, the limit for release
of the GE site for unrestricted use (W. Smalley, GE, telephone communication
with S. ¥yngarden, February 15, 1984). GE indicates that occasional sediment
samples from the ditch below the dam have contained less than 30 pCi/g. To
better charactcrize the radiological nature of the sediments and to assess
the trends, the staff will require GE to expand their existing soil monitering
program to include sampling for uranium in the sediment at several locations
along the drainage ditch.

4.1.3 Mitigating Measures

The staff is concerned with groundwater contamination at GE and gquestions the
adequacy of GE's existing monitoring program to provide an early warning of
future releases. Since at least 1972, there have been recurring leaks resulting
in contamination of the shallow aquifer immediately adjacent to waste treatment
and storage areas. GE has taken steps to repair each leak as it occurred,
including removing a major source of contamination (zirconium sludge) from the
site. Following these actions, concentrations in adjacent wells have slowly
trended towards background; however, the location and extent of contamination
beyond this line of wells has not been determined. Groundwater in the water
table aquifer moves toward the main site drainage ditch (Figure 3.2) where GE
claims that it discharges and flows to the Northeast Cape Fear River. Depend-
ing on the continuity of the clay confining layer under this aquifer, some con-
tamination may migrate downward into the principal aquifer. Figure 3.3 shows
that water in the principal aquifer either moves toward the cone of depression
created by supply wells in the northeast corner of the site or bends westward
toward the river. Therefore, there are substantial buffer areas between the
sources and potentially affected offsite areas and the staff expects that there
is not an immediate threat of contamination moving offsite. To conf’-m this,
however, GE's groundwater monitoring program must be expanded to defin: the
plume and provide needed information for appropriate mitigative action. The
staff will pursue this matter and strongly recommend that the state, under

its authority of the newly adopted "2L" standards,?® expand GE's groundwater
monitoring requirements accordingly.
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Residual groundwater contamination from past releases may have destroyed the
effectiveness of the WT series wells to detect leaks from the waste treatment
lagoons Paved areas near the waste treatment facility limit recharge of the

)

very slowly Although the concentrations of contaminants in the WT wells have

generally decreased in recent years, monthly results often increase to levels
above background Increases caused by a lagoon leak can not be easil

L

shallow aquifer in this area and groundwater and associated contamination move

y
distinguished from contamination moving downgradient from previous release
Under these conditions, a leak could be allowed to persist before it is
recognized and appropriate action is taken Resulting contamination of under
lying groundwater and soil could cause prolonged environmental impacts and
complications at decommissioning time In order to avoid these problems, the
staff will recommend thatl GE and the state, which is the permitting authority
for GE's lagoons, consider the installation of double liners and leak detection
systems at the waste treatment facility lagoons [t will also be recommended
that such systems be installed at the final process lagoons which are currently
lined with compacted clay and allow an accumulation of contaminated sediment
during their routine operatior

Except for these concerns about groundwater, routine operation of the GE fue)
production faci is expected to result in small environmental impacts and no
mitigatory measu are required GE effluent and environmental monitoring
program will be c ue ' order to confirm this conclusion To gain addi
tional information and help identify the impacts of plant operation for future
environmental assessments, six requirements will be added to GE's license

T

These are reviewed below

Airborne fluoride can damage sensitive plant species and, if it has sufficiently

accumulated in forage vegetation, cause fluorosis in grazing animals Source
term monitoring and dispersion calculations indicate that fluoride releases

from all GE operations result in offsite concentrations that are within standards
established in two states (New York and Washington) to protect vegetation,

except possibly Washington's limit of S ug/m® for the growing seasor

(Sect. 4.1.1.1(B)) Vegetation studies conducted by GE show a maximum fluoride
concentration pine needles that is well below the threshold for fluorosis,

but the levels )0ssib n e not been determined To provide this
information and to confirm G ource term monitoring, GE will be required to

semiannual ly monitc ) rid ) poter.ial ‘,vaqe vegetatior located oasite

)

NPDES permit t the NRC( yuch reporting keeps the NRC abreast of important en

GE is currently requiv b cense condition to report violations of their
vironmental events and will be required ) COI nue under the renewed license

Contamination of sediments in the liquic | ( r ditch may require

removal of the sediments during decommissit and disposal under prescribed

condait ins 51‘ does not current | 1 L0 A 1 a rout 1 DAS 1S

obtain additiona information o » Urat ( t these sediments and
es8s the trend . 1 1] | ( ( [ sO01! monitoring

um 1 U § ! ] itions 1 )ent drainage ditce

1
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monitoring requirements at these wells are uncertain. The NRC considers these
wells to be in strategic monitoring positions. Therefore, to ensure continued
monitoring at these wells, the NRC will require GE to monitor supply wells 9,
11, and 14 for gross alpha and beta on a monthly basis. Because GE's analytical
sensitivity is much lower for gross alpha and beta than for uranium, these gross
measurements will be more valuable in providing an early warning of potential
contamination. With this monitoring of the principal aquifer at strategic
locations, the monitoring requirement at the combined water supply inlet will

be eliminated.

As mentioned in Section 4.1.2.3, several of the shallow wells specified for
periodic monitoring are frequently dry. At present this is mainly a concern
for the PL series wells and wel)l WT-4. The staff considers the existing ground-
water monitoring requirements at GE to be a minimum program and will not allow
samples to be collected less frequently than currently specified. Accordingly,
if any shallow well (WT, Z, PL, or CaF series) is found to be dry for extended
periods, GE will be required to take appropriate steps so that a water sample
can be taken. If changes in a well position are appropriate, only those changes
that do not decrease the effectiveness of the overall groundwater monitoring
program will be permitted.

GE only heats and vaporizes UFg inside the plant buildings and the possibility
of a large outdoor release of UF; is very remote (Sect. 4.3.1.2(A)). The
potentiai consequences of a large outdoor release of liquid UF; are unacceptable
and, to further reduce the likelihood of its occurrence, a condition will be
added to the license specifying that a cylinder containing liquid UFg will not
be moved with the exception of those cylinders containing only residual
quantities left after vaporization.

4.2 Direct Effects and Their Significance

4.2.1 Air Quality

As presented in Section 4.2.5, the calculated offsite doses resulting from
GE's radiological airborne emissions are well below applicable limits. The
environmental effects of the low concentrations of airborne radiocactivity are
also expected to be insignificant.

Normal operation of GE's fuel fabrication facility is not expected to have a
significant effect on nonradiological air quality parameters. The State's
Department of Natural Resources and Community Development has reviewed GE's
process discharges and issued permits to operate air pollution control equip-
ment for the different release points. Primary chemicals of concern are
fluoride, ammonia, and nitrogen oxides. As discussed in Section 4.1.1.1,
atmospheric dispersion calculations show that GE's fuel production activities
result in negligible increases of fluoride in the ambient air. Combined
fluoride releases from other GE operations result in slightly elevated con-
centrations and to provide additional information on this matter, GE will be
required to monitor for fluoride in surrounding vegetation (Sect. 4.1.3).
Dispersion calculations using GE's ammonia source term (16 1bs/hour)?® yield
0.14 pg/m® of ammonia in air at the nearest site boundary. This concentration
is less than 1% of the NIOSH/OSHA permissible exposure level of 35 pg/m3 16




For NOx, the state limits GE to no visible emission and GE calc
line concentration of 0.03 ppm The EPA standard for the annua
centration of NOx in secondary air is 0.05 ppm.

ulates a fence-
1 average con-

4.2.2 Land Use

The main site development and cunstruction activities occurred at the GE plant
during 1966 and 1968 The environmental impacts of these activities have been
ameiicrated over the intervening years by landscaping in the developed areas
and by reforestation efforts in undeveloped areas. Operation of the G[ plant
has had no adverse effects on land use in the past, and there are no plans to
expand the facility. Therefore, no additional impacts on land use, historical
sites, or floodplains and wetlands will result from license renewal. Any
proposal for new facilities or expanded operations during the license renewa)
period will necessitate an evaluation of land use impacts Additionally, there
will be minimal impacts on future land use after decommissioning because the
site will then be required to meet federal standards for unrestricted use

4.2.3 Water

Direct effects on surface waters are controlled by requirements of GE's NPDES
permit and NRC Ticense. As discussed in Section 4.1.1.2, GE's liquid effluent
during the 1978-1982 period met the applicable limits for radiological and non-
radiological constituents at the point of release. Because these discharge
limits are low and because the waste stream flow (0.5 x 10® gallons/day from

the process lagoons and 0.02 x 10° gallons/day of treated sanitary effluent)

is very small compared to the average flow of the Northeast Cape Fear River

(635 x 10° gallons/day), significant impacts on the river are not expected.
Using the maximum daily discharge of treated process wastes and the river's
10-year, 7-day low flow (9.5 x 10° gallons/day), the maximum concentration
increase in the river during the 1978-1982 period is 1.9 ppm of fluoride,

2.6 ppm of nitrogen combined as ammonia, nitrate, and nitrite, and less than
0.01 ppm of copper, nickel, and chromium. When compared to the average con-
centrations measured upstream, these concentrations are about a 10-fold

increase in fluoride, a doubling of nitrogen compounds, and an insignificant
increase in metals The combination of circumstances resulting in such high
concentrations is very unlikely and resulting impacts would probably be confined
to the effluent mixing zone Monitoring of the Northeast Cape Fear River has
confirmed that released contamirants are not significantly impacting the river's
water quality (Sect. 4.1.2.2)

As discussed in Sections 4.1.2.3 and 4.1 3, past releases have resulted in
contamination of the shallow aquifer adjacent to waste treatment and storage
facilities. The magnitude of this contamination has not been defined and the
location of a plume, if any, is speculative Contamination of the principal
aquifer, which is a productive source of water for the area, has not been
observed. The NRC recommends that GE use available onsite hydrogeological
data to assess the environmental impacts of this contamination and wi
recommend that the state expand GE's monitoring requirements to provide
needed information on this matter
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4.2.4 Ecological

Before construction of the GE facilities, the site was used for lumbering and
farming. Only about 20% of the 1664 acre site has since been developed by GE
and large portions of the undeveloped areas have been replanted with trees.
This conversion of portions of the site to forest along with continued mainte-
nance of onsite fields, ponds, and natural swamp lands has probably increased
its value as wildlife habitat by providing additional food and cover for a
variety of species.

Continued operation of the GE plant will have no significant impacts on
terrestrial vegetation or wildlife other than the continued occupation of
potential habitat by industrial facilities. Because no new construction in
undeveloped areas is planned, there will be no additional loss of habitat. No
threatened or endangered species are known to frequent the area (Sect. 3.7.3)
and none should be affected by continued plant operation.

Because the liquid effluents generated by GE are small in quantity and the
discharges conform to limits in the NPDES permit issued by the State of North
Carolina, there should be no measureable impacts to the aquatic biota of the
Northeast Cape Fear River in the vicinity of the plant. Water samples from
Brickyard Creek (the onsite drainage ditch) have been taken by GE at locations
within the swamp forest and analyzed for chemical parameters. The parameters
examined (temperature, dissolved oxygen, pH, nitrogen, chloride, fluoride, and
sulfate) were reported to be at acceptable levels for freshwater aquatic life
and future plant operations are not expected to significantly impact this
aquatic system in the swamp.

4.2.5 Radiological Impacts

The radiclogical impacts of the GE facility were assessed by calculating the
maximum dose to the individual living at the nearest residence and to the local
population living within an 80-km (50 mile) radius of the plant site. Where
site-specific information was not available, assumptions that would tend to
maximize the dose were used in the calculations. It is only when such conser-
vative assumptions yield a dose near or exceeding the applicable limit that GE
is required to obtain appropriate data for a more realistic evaluation. Except
where specified, the term "dose" as referred to in this appraisal is actually
a 50-year dose commi*ment for all exposures; that is, the total dose to the
reference organ that will accrue from one year of intake of radionuclides
during the remaining lifetime (50 years) of the individual.

The doses were calculated using radioactive effluent release rates measured

at the GE plant. The gaseous and liquid effluent source terms used in the
calculation were the average annual releases for the past 5 years shown in
Tables 4.2 and 4.4, respectively. This equates to 1713 uCi/year of grosc alpha
activity released to the atmosphere and 0.25 Ci/year of gross alpha discharged
to the Northeast Cape Fear River. Because the release to the atmosphere in
1978 was much greater than releases for the other years (Sect. 4.1.1.1), the
1713 uCi/year released to the air is not truly representative of annual releases
for the period but is used anyway as a conservative source term.
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For the airborne emissions, source terms are coupled with atmospheric disper-
sion factors (Table 3.4) generated using the Gaussian Plume Model and diffusion
coefficients for Pasquill type turbulence as in Regulatory Guide 1.111.!'! Doses
via significant pathways are determined based on models presented in Regulatory
Guide 1.109%' with the exception that for the inhalation and ingestion pathways,
dose conversion factors for various organs were taken from NUREG/CR-0150

Volume 3.%22 The inhalation dose factors were produced using the ICRP Task Group
Lung Model and depend on the particle size and solubility of released compounds.
Because the particle size and solubility of GE's airborne emissions have not
been determined (Sect. 4.1 2.1), conservative assumptions for these parameters
have been made. Namely, the particles passing through HEPA filters are assumed
to have an AMAD of 0.3 um. The released particles are further assumed first,

to be completely in an insoluble form to provide a maximum calculated lung dose
for the inhalation pathway and then, completely in a soluble form to provide a
maximum calculated bone dose for the ingestion pathway.

For the liquid effluents discharged into the site drainage ditch and then to the
Northeast Cape Fear River, it was conservatively assumed that the uranium is in
a soluble form. It was further assumed that the liquid release was only diluted
by the river flow at the point of release to the Northeast Cape Fear River.

4.2.5.1 Doses to the Maximally Exposed Individua)

The nearest residence to the GE plant is a single family house located about
600 meters (1,800 feet) south-southeast of the Fuel Manufacturing Building.
For airborne emissions, the pathways considered in the individual dose esti-
mates were: (a) direct irradiation from ground deposition, (b) immersion in
the airborne plume, (c) direct inhalation, and (d) ingeston of vegetation,
meat, and milk that are conservatively assumed to be produced at the nearest
residence. For liquid effluents, the pathways include: (a) ingestion of
aquatic food (fish and shellfish), and (b) direct irradiation from shoreline
deposition. The Northeast Cape Fear River is not used as a drinking water
supply downstream of the GE site so potable water was excluded as a possible
exposure pathway. Similarly, swimming or submersion in water was excluded
because the state has designated the river best suited for other uses besides
bathing. The models and various assumptions involved in the above pathways
can be referred to in greater detail in Regulatory Guide 1.109.2! Table 4.14
summarizes the calculated maximum doses from airborne and liquid effluents to
the nearest resident.

Even with the numerous conservative assumptions, the doses shown in Table 4.14
are well below 500 mrem/year to the total body, gonads, and bone marrow;

3000 mrem/year to the bone; and 1500 mrem/year to the other organs (designated
in or derived from NRC regulations in 10 CFR Part 20). When the doses are
compared to the EPA standards for uranium fuel cycle facilities (40 CFR

Part 190), the total body dose is only about 0.5% of the limit of 25 mrem/year
The highest organ dose of 1.9 mrem to the lung is about 8% of the applicable
EPA standard while the bone dose of 1.1 mrem is about 4% of the standard.

As shown in Table 4.14 | the critical pathway is through inhalation resulting
in a maximum dose to the lung of 1.9 mrem/year. The above calculations assume
a normal adult, but the staff has also considered a critical individual (an
infant of 0-1 years of age) at the nearest residence. The lung dose to an




infant will be increased by a factor of about 1.9 which is equivalent to

3.4 mrem/year.23 This dose is about 14% of the EPA's standard. Therefore,
normal operation of the GE plant over the past 5 years has resulted in maximum
annua) doses at the nearest residence that are well below 40 CFR 190 limits.
To ensure that future operations at GE also comply with these 1imits and in
keeping with the principles of ALARA, GE is required by license to report to
the NRC and take corrective action if their gaseous effluent exceeds

1250 uCi/quarter. This release rate has been previously determined to result
in a lung dose of 7 mrem/year to an infant at the nearest residence. ?4

The maximum impact on an unrestricted area resulting from GE's emissions might
be at the nearest site boundary (500 feet south of the fuel manufacturing
building) rather than at the nearest residence. The x/Q at this boundary is
about a factor of 12 higher than the x/Q at the nearest residence. Conserva-
tive calculations yield « maximum dose of 39 mrem/year at the boundary, which
exceeds the EPA Timit.

Table 4.14 Estimated maximum annual dose from airborne
and liquid effluents to the nearest resident

Pathway Organ Dose (millirem/year)
Total Body Lung Bone Kidney
Air Effluents
Direct irradiation 1.7 x 10-¢ - - -
Immersion in air 2.3 x 107 2.1 x10-7 3.0 x 10-7 2.0 x 10-7
Direct inhalation 6.1 x 10-2 1.9 1.8 x 10-* 4.0 x 10-%
Ingestion b
Vegetables 2.9 x 102 8.7 x 10-* 3.9 x 10-* 8.6 x 10-2
Meat 1.2 x 10-* 3.5 x 10-® 1.6 x 10-* 3.5 x 10-*
Milk 4.9 x 10+ 1.5 x 10-5 6.7 x 10-* 1.4 x 10-3
Liquid Effluents
Potable water No pathway - - -
Submersion 5 No pathwag - - -
Aquatic food 4.2 x 10- 1.2 x 10-3 5.6 x 10-* 1.2 x 10-?
Shoreline deposition 2.9 x 10-4 - - e
Total (millirem/yr) 1.3 x 10-* 1.9 1.1 2.5 x 10-?

:Assuus 80% residence time.
Includes leafy and non leafy vegetables. Since site-specific information
is not available, it is assumed that 76% of the produce (non leafy) and 100%
of the leafy vegetables consumed are grown at the nearest residence.
CIncludes fish and shellfish.

Accordingly, in order to evaluate the real dose at the fenceline in case an
individual were to move to this location, GE operates an ambient air sampler
at the south property boundary (results reported in Table 4.7). Using the
maximum average air concentration measured at this sampler for a year (1982)
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4.3.1.1 Nonradiological Accidents

Postulated nonradiologice) accidents would involve the uncontrolled release of
chemicals outside their storage cr process containment. Accidents of severity
class 1 (typified by a leak in a pipe line o~ a small spill) are defined as
operational incidents or those accidents which are likely to happen during the
life of the plant. Accidents of this type have occurred inside the manufac-
turing buildings and have been quickly detected. The spills have been contained
by isolating the line sections involved and by transferring the spilled liquids
to the appropriate waste treatment system. Accidental spills occurring outside
the buildings have also been detected quickly and treated in a similar manner.

Accidents of severity class 2 (typified by breaching of bulk chemical storage
tanks) are defined as unusual accidents or those accidents which are unlikely
to happen during the life of the plant. Accidents of severity class 3 (such
as low probability catastrophic earthquakes) are definad as events that have
not yet occurred in the nuclear manufacturing industry.

Table 4.16 1ists the spectrum of accidents which can originate at different
locations and involve different materials of the plant. The largest quantity
of each material stored at the plant at any time is listed in the table,
togetiher with the type of accident (nonradiological, radiological, or criti-
cality) and the degree of severity which would result in a significant emission.
Transportation accidents are a category apart and have not been included in
Table 4.16. The table also lists the possible dispersion paths and the charac-
teristics of concern to be considered in the assessment of accident effects.

Minor, severity class 1 operational incidents have occurred inside or outside
process buildings and have not resulted in a release to the offsite environment.
For the outdoor chemical storage area, the postulated severity class 2 acci-
dents are based on the assumption that the entire contents of a stored chemical
arée released. Therefore, in this assessment, there is no difference in source
terms and effects on the environment between severity class 2 and severity
class 3 accidents. The expected effects at the site boundaries of the release
of total amounts of each chemical stored are as follows:

A. Anhydrous Ammonia - Potenatial accidents involving water failure, power
failure, criticality, and explosion will not result in release of anhydrous
ammonia, but a release from a fire could occur. The storage tanks for anhydrous
ammonia are constructed of welded steel and are capable of withstanding an
interna)l operating pressure of 265 psi. Pressure-relief valves are instaled
to prevent overpressure in case of fire.

Exposure of the storage vessel to an intense fire would result in operation of
the relief valves, designed to bleed overpressure. The release would cease as
the fire is extinguished. Ammonia vapors could reach 50% concentration in the
release area. Vapors at the site boundary could be of such a concentration as
to require isolation of the area and/or temporary evacuation of nearby resi-
dents. The vapors would have a pungent, suffocating odor whicn would force
capable people away and aid in limiting exposures. The likelihood of the
combination of accidents and atmospheric conditions that would require evacua-
tion is very remote.
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Table 4.16 Spectrum of accidents

Largest

Material Quantity Type of b Severity Dispersion Characteristics
Storsd Accident Class Path of Concern
(1bs™)

Anhydrous

Ammonia 124,000 NR 2.3 W,A NH4

Aqueous

Ammonia 150,000 R 2,3 W,A NH,

Hydrofluoric Acid 73,000 NR 2.3 W, A HF

Hydrochloric Acid 67,000 NR 2,3 W,A HCI

Nitric Acid 68,000 NR 2.3 - HNO 4

Sodium Hydroxide 85,600 NR g W NaOH

UFe 1,000,000 NR, R, C 2,3 A U, HF, Radiation

U0, 1,090,000 NR, R, C 2,3 A U, Rauiation

Ammonium Nitr.

Uranium in La . 23,000,000 NR 3 " NH4NO, , U

Calcium Flue

Ammonia/Uranium in

L.agoons 23,000,000 NR 3 " NU,, F, U

Process Materials

in Buildings - NR, R, C 3 W,A Chemicals, Radiation

f[ncludes Weight of Associated Water; bNR = Nonradiological, R = Radiological, C = Criticality;
¥ = Water, A = Air



B. Aquecus Ammonia - Potential accidents involving water failure, power
failure, criticality, and fire are not applicable. The storage tanks are iso-
lated, self-contained, and independent of water supply and electrical power.
They are also protected by a dike and would not be affected by fire; however,
projectiles from an adjacent explosion could puncture the tank resulting in
discharge of a portion of the contents into the diked area.

Aqueous ammonia is stored onsite as a 29.4 percent concentration of ammonia.
It is anticipated that the airborne concentration in the spill area would be
less than 1000 ppm. The airborne concentration at the site boundary would be
substantially less and would not, in all likelihood, require any protective
measures such as isolation or evacuation.

C. Hydrofluoric Acid (HF) - HF is stored in a self-contained, diked, butyl-
lined, steel tank. Potential accidents involving power failure, water failure,
and fire do not apply. However, projectiles from an explosion could pierce the
tank wall, resulting in a release of part of the tank contents into the diked
area. The liquid would be retained and pumped into trailers or available
storage. Vapor concentrations of HF at the site boundary could exceed the
permissable exposure limit of 3 ppm set by NIOSH/OSHA,1® although the 1likelihood
of such an event is very remote.

D. Hydrochloric Acid (HCL) - HCL is stored in a lined steel tank contained
within an outer acid-resistant tank. The only conceivable major accident would
be a projectile from a nearby explosion penetrating the tank and outer tank
allowing the contents to be released. The tank areas are curbed and graded so
that a release of this solution would flow into a drain system and be impounded
in the final process lagoons. The impounded material would be neutralized and
released to the river over a several day period.

If the entire contents of the HCL storage tank were released in 1 day, assuming
no dilution in the drainage ditch and average river flow, the resultant increase
in river chloride concentration would be 12 ppm. The Northeast Cape Fear River
often contains local ~ancentrations of several hundred ppm from natural causes.

E. Nitric Acid - A release of all the nitric acid solution from the storage
tanks would also be directed to the final process lagoons, where the material
would be neutralized and then gradually released to the river. Under conditions
of average river flow, release over 7 days could result in an increase of 2 ppm
in nitrate concentration in the river. This temporary increase is within the
normal ranges measured at the upstream sampling station and is not expected to
have a significant effect on the river water quality.

F. Sodium Hydroxide - Release of all sodium hydroxide in storage would result
in a discharge to the lagcons. The material would be neutralized using addi-
tional sulfuric acid and the contaminated water would be discharged over a
period of several days to prevent adverse impacts to the river.

81he level immediately dangerous to life and health.
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The other significant nonradiological accidents listed in Table 4.16 involve
the materials in the process buildings and the lagoons. Within the process
buildings, a class 3 accident would have effects similar to those of the acci-
dents of severity class 2 previously discussed. A very unlikely class 3 acci-
dent could result in catastrophic failure of a lagoon wall with subsequent
discharge of the total lagoon content to the drainage ditch. The materials
would be held in the ditch by closing the dam and then gradually discharged to
the river.

The largest lagoons are the calcium fluoride lagoons, each containing up to

4 million gallons of treated waste water and calcium fluoride sludge. The bulk
of the ammonia and fluoride has been removed from the liquid prior to entering
the lagoons. According to GE, each million gallons of the liquid in a calcium
fluoride lagoon contains about 100 pounds of ammonia and about 100 pounds of
fluorides. If containment of this material failed, the liquid and associated
sludge would flrw onto the adjacent land and into the drainage ditches around
the lagoons. The spilled liquids in the ditches would flow to the main site
drainage ditch and be impounded by the dam for treatment and gradual discharge
to the river. A release of the total contents over 7 days to the river would
result in insignificant increases in ammonia and fluoride concentrations
(<0.01 ppm). Some liquids not entering the ditch would seep into the ground-
water. Whatever sludge flowed out of the lagoon would remain on the ground
until cleanup with minimal, if any, dispersion.

4.3.1.2 Radiological Accidents

The accident analyses performed in support of this EIA have been limited to
consideration of severe industrial type accidents that could potentially result
in the ralease of large quantities of uranium from a UFg cylinder, and of the
possible consequences that may result from a criticality accident, a major fire
within the plant, and a transportation accident.

A. UFg Release

Shipping cylinders containing about 2200 kg of UF; are stored either inside the
fuel manufacturing building or in a secured outdoor area. The UFg is a solid
at ambient temperatures (sublimes at 132°F) and, at GE, is only heated and
vaporized inside. Therefore, the possibility of an outdoor release of liquid
UFg is extremely remote and such an accident is discredited. If a cylinder of
solid UFg were to fail outside, for whatever reason, the UFg would vaporize

very slowly. Because UF; reacts with atmospheric moisture to form urany]l
fluoride (UO,F,) which is a nonvolatile solid, such a leak would tend to be

self sealing. “The potential offsite doses resulting from a large failure of a
UFg cylinder while stored outside at GE were previously estimated in another
environment2! impact appraisal.?® (Conservative calculations yielded maximum
organ doses of 0.62 mrem to the bone for an individual at the nearest site
boundary and 0.05 mrem to the bone for an individual at the nearest residence.
This calculation assumed a release of 350 grams of soluble uranium in 15 minutes
with a 1 ym AMAD. A ground level release was further assumed with no credit for
a building wake effect.

In their recent environmental report, GE evaluated the outdoor release of a
UFg cyliner's entire contents within one hour.® As previously mentioned, the
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possibility of such an accident at GE is very remote and was only evaluated for
a worst case analysis. Because the potential consequences of a large outdoor
release of 1iquid UFg are unacceptable, the staff will take action to further
reduce the 1ikelihood of its occurrence. Accordingly, a condition will be

added to GE's license specifying that a cylinder containing liquid UFg cannot

be moved (inside or outside) with the exception of those cylinders containing
only residual quantities of UFg left after vaporization. For a more realistic
evaluation of a large UFg release, the staff has considered a lTeak of UFg indoors
which is discussed below.

The UFg could be released as a liquid or vapor inside the fuel manufacturing
building where the cylinders are heated. To provide a conservative evaluation
of such an indoor release it is assumed that the entire contents of a UFg
cylinder, 2200 kg, are released inside as a gas as a result of a valve failure
during vaporization. Controls implemented by GE make the loss of a cylinder's
entire contents very unlikely. Nevertheless, the release is assumed to occur
in the GECO vaporization room, which has a volume of about 2300 m®. Plant
operations are typically conducted with the doors closed and most of the gas is
expected to be initially contained indoors and principally in the vaporization
room. The UF; gas will react with available water vapor, forming HF gas and
particulate UO,F,. Under typical indoor air conditions, such as 20°C and 50%
relative humidity (8.8 g/m® of water vapor), air concentrations in the vaporiza-
jon room could reach 811 g/m3 UFg, 77 g/m® UO,F,, and 20 g/m® of HF. Some of
these materials will seep outdoors and/or spread to other parts of the building.
Additional quantities of U0,F, and HF will be formed as the UFg reacts with
water vapor in the rest of the building and with moisture entering the building
by natural air exchange. Most of the UD,F, (75% is assumed) would deposit on
various indoor surfaces. Although some of the UFg; will condense and also settle,
it is assumed that it all remains airborne and either enters the ventilation
system or escap.s outside through available openings.

Ventilation in the GECO vaporization room exhausts about 85 m®*/minute resulting
in 11 air changeouts per hour. It is assumed that 11 air changeouts or 1 hour

is required to exhaust the airborne uranium. It is further assumed that the
ventilation system filters and scrubbers operate at their design efficiency
(about 99.9%) but, to account for the portion of material escaping through other
than the ventilation system, 1% of the uranium is assumed to escape unfiltered
and unscrubbed. Under these assumptions, approximately 246 g/minute of uranium
will be emitted. Using a conservative x/Q of 5.3 x 10-* sec/m® for accident
analyses (from Reg. Guide 3.3427), the average uranium concentration at the
nearest residence would be 2.2 mg/m®, which at 2.5% enrichment equates to 3 x
10-3 pCi/m3. The associated HF concentration would be 0.73 mg/m?. After 1 hour,
an adult at this location would receive through the inhalation pathway an effective
total body dose commitment of 0.53 rem (assuming all insoluble 234y with a 0.3 um
AMAD). The EPA has established guidelines to Timit the exposure of an indi-
vidual, as a result of a radiological accident, to 1 rem effective total body
dose and 5 rem to the thyroid. The calculated total body dose from this
postulated accident is 50% of the EPA's 1imit. Observations from past accidents
indicate that the highest uranium intake a person can receive for a short period
without experiencing serious consequences (from chemical toxicity) is between 2
and 6 mg.2% An adult would inhale 2 mg during this hour which would not likely
cause transient kidney damage. Similarly, the HF concentration is below
recognized levels for respiratory discomfort.
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The largest UF, release at GE occurred in 1978 within the fuel manufacturing
building.'® 1In this incident, “he partial contents of a UFg cylinder were
released in a vaporization chamber and subsequently into the room 2nd ventila-
tion system. The release occurred for about 30 minutes allowing roughly 253 kg
of UFg (12% of *he cylinder's entire contents) to be released. A portion of

the UF; reacted with the scrubber water to form HF and, at some point while the
release was ongoing, the HF destroyed one of the HEPA filters. As a result,
approximately 1357 grams of uranium were released through the exhaust vent.

This is equivalent to an activity of about 1800 pCi for uranium enriched to

1.7% in 235y which was involved in the accident. Using meteorological data for
the weather conditions at the time of release, the activity at the property
boundary was calculated to be 4.5 x 10-7 uCi/m® which is less than the applicable
maximum permissible concentration. Following this accident, corrective action
was taken by GE to increase the capacity of the ventilation system scrubber and
an additional ventilation system fresh air intake was installed. In the event
of a similar incident, the added air intake would dilute the UFg; and HF entering
the ventilation system exhaust from the scrubber and improve the lifetime of

the HEPA filters. Additional controls have been installed by GE to prevent a
recurrence of significant UF; leaks including shut off valves, emergency cooling
systems, and closure plugs in vaporization lines not in use. These added
controls make the indoor release of a heated UF; cylinder's entire contents,
like that postulated above, very unlikely.

B. Criticality Accident

The effects of a postulated criticality accident have been considered, although
the possibility of such an accident at a low-enrichment uranium facility is
remote. Historically, no accident of this kind has ever occurred in a low-
enrichment fuel fabrication facility. Achievement of criticality with low-
enriched uranium requires carefully controlled conditioss and is not likely to
happen accidentaliy. In addition, at the General Electric Wilmington Plant,
programs of design, review, procedural control, engineered safeguards, and
audits are implemented routinely to prevent a criticality accident of this kind.

The postulated criticality accident has the following characteristics (per
Regulatory Guide 3.3427):

The accident results in 10'® fissions produced in a se, ies of pulses
within a supercritical liquid system.

The accident releases only the volatile fission products produced by
the above number of fissions. At this time radioactive decay begins.

In the event of a criticality accident, an individual at the nearest residence
(located 600 meters SSE of the fuel manufacturing building) would receive expo-
sure from internal as well as external sources of radiation. The doses to an
individual resulting from direct exnosure to prompt neutron anc gamma radiation,
from submersion in a cloud containing beta- and gamma-emitting Yission products,
and from inhalation of the fission products in the cloud have been calculated
in a previous EIA for the GE facility.?2?%

The results of the calculations, which are considered conservative, indicate
that an individual at the nearest residence would receive a gamma dose to the
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whole body of 0.9 rem, a beta dose to the skin of 0.6 rem, and a dose to the
thyroid of 2.6 rem. This thyroid dose is about 50% of EPA's 5 rem 1imit as the
result of a radiological accident. These calculations assumed adverse meteor-
oi~gical conditions (a wind blowing at 1 m/sec under an F type of stabiiity),

a ground level release lasting 8 hours and a building wake effect.

C. Radiclogical Consequences of a Major Fire

A major fire could occur within the fuel manufacturing building that poten-
tially could cause a release of radioactivity to the environment. In order to
ectimate the possible radiological consequences of a major fire, a scenario
has been postulated describing the conditions that might occur during a hypo-
thetical fire.

A fire, starting in the conversion area, burns with sufficient intensity to
cause failure of the largest sincle storage hopper containing 500 kg of UO,.

The stored U0, reacts with air heated by the fire to form a fine powder of Uj0g.
Fifty percent of the U,04 powder (250 kg) is released into the manufacturing
building. The U;04 and other combustion products from the fire are drawn into
the plant ventilation system in sufficient quantities to plug the HEPA filters.
Because the HEPA filters are designed to be fire resistant, the filters are not
destroyed. The combined effects of lack of ventilation in the building and the
combustion products generated by the fire cause the pressure in the building t>
rise slightly above atmospheric pressure. Some of the building air is forced
out through the doorways and 1 percent of the uranium released from the storage
hopper (2.5 kg) is, ir turn, released at ground level. This quantity of uranium
is about 17% of the uranium estimated to be released outside from the UFg leak
discussed in Subsection 4.3.1.2(A). Accordingly, the nearest resident could
receive a maximum organ dose of 0.43 rem to the lung.

0. Transportation Accident

Transportation accidents involving uranium-bearing materials or chemical process
supplies could occur at or in proximit, to the plant. The effects of such acci-
dents should be smaller than those of similar accidents taking place in areas

of higher popu'ation density. A vehi:ular accident involving a truck carrying
uranium or chemicals has a low probability of occurrence (10-® per vehicle
mile), and a much lower probability for extremely severe accidents (10-13 per
vehicle mile).

Truck shipments to the Wilmington Plant include the routine shipment of enriched
UFg cylinders and process chemicals, and occasional shipment of radioactive
material in other forms (such as returned unirradiated fuel rods). Shipments
from the Wilmington Plant include *he routine shipment of finished fuel assem-
blies, uranium dioxide powder, and uranium dioxide pellets as well as waste
material shipped for offsite disposal at licensed waste burial grounds.

The worst possible transportation accident at the site involving the release
of radioactive material would involve the rupture of a cylinder containing
colid UFg. During transport, the cylinders are contained within a protective
overpack which makes a cylinder rupture very unlikely for most feasible
transportation accidents. Nevertheless, the results of this accident would be
the same as those discussed for the outdoor failure of a solid UFg cylinder

(Subsection 4.3.1.2(A)).
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4.3.1.3 Conclusions From Accident Analysis

The results of the accident analyses indicate that minor enviornmental impacts
ma' occur as a consequence of a severity class 3 accident. The probability is
luw that such an accident would occur within the Wilmington Plant, and there
is an even lower probability that the accident would occur simultaneously with
the conservative conditions assumed as the bases for the accident analyses.
Consequently, severity class 3 accidents are not expected to have significant
impacts on the offsite environment. Severity class 1 and class 2 accidents
are expected to occur occasionally with continued plant operations. The
effects of these accidents are confined to the site and these accidents are
not expected to endanger public heaith and safety.

4.3.2 Possible Conflicts Between the Proposed Action and .“e Objectives of
of Federal, Regional, State and Local Plans and Po.icies

At this time, the staff is not aware of any conflict between the proposed

action and the objectives of feczral, regional, state, or local plans, policies,
or controls for the action proposed as long as proper agencies are contacted,
proper applications are submitted, and proper monitoring and mitigatory measures
are taken to protect the environment and public health and safety.

4.3.3 Effects on Urban Quality, Historical and Cultural Resources, and Society

The environmental effects of the proposed license renewal action as discussed
above are considered to be insignificant. The facility has not affected
historical or cultural resources. The short-term social effects during opera-
tion are and will be minimal, and there will be minimal effects after decom-
missioning and reclamation because the site then will be required to meet
federal standards for unrestricted use.
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